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\ ~~ ~NTR~:~~T7 i' .~ ~ :.
. \ &it lng flie s ,' D i p t~ rs) a nd flY-b ~:"~ne ; 'd1,a4 e s s e s ' ca u ii)'
\ ' 0.... of "illi.n../. dO,l1or' ' i n no~ llY :: '0 ~~e w~ 'Y '
livesto ck Indu.Jtry. '. Fa ~ H's. 19,a O) . Th e blood-f ~e~fnig .ha:~.l ~~ t.'hese U .!:es adv'eC,selY ' afJ'e'c t Che h e~lth ~nd W ~'l .l":'b. e.: ,'Q,g ': o f
· li v e s t.o c k ," e~ t. hu d i~e c t.ly:. .th cou~h b.~. o cid:"';'l o~ 6 a nd·h:.;crit:a:tt~ n
' . . V' t • , , ' of : ' ' . ~ i g a n i s ID 8 .:~ . : '
.::'O:: "·':: >d:::::: :.:t~~~:f.:~ :~::::~ ' of,< ~..'h·e ...dF/
production' ', rSy s.t. e lll, ·, a n d · t1·n a nc.~ l los ' : t.~ pcodu.ce ·r s (Fal'li. s ~' : ,
;'.O< N~c.c. ;1 ~i 2 ; ,st.~el~:':~l" ~) . .An .;,c)'ro.> e aa ae••me~, ':
of :, · t. ~e , .< ee,o~o~i.e ·, ,l c:.~ s e ~ · incurred .;~ . t h ~;..c a..n.ad!an ~ivest.O~k ·
.1t\'d u~ uy dire.ctly,; <'&t trlbu·t,able , t!=1 ~ bi t in g f l ies is " nbi"
.- ·p ~~ 8 e~t l Y:·· ' ' ~~ ~ ~ ~b ~~ ': ··: ~u:t. - ··ft ..'. i·. ~e'tl,e~ ~ d ' ~ ~ b e t n ~::ess of
100 '~1 ;~~~··~·~i+; .;n :),.{1~ I N ;"C~ . ;;.i ,.. . '
Ha~y, s.t,ud 1e a ~ave\ •. be e ~ undert.ak en:. ' t o · d·e·~ e r m.t ne t.h ',;'"
s p e e.:l.es " ~ f" b.i e 1 n g " f }..~·e'i ' .. th a t. . at '.t.a Ck c a 't t .l e .>,' " " ' . c anadr
i ' nclud l n g Hu dson ' ;':'t1 9 ~_3 ) , L'~"ds and Leprlne:e (1 9 8 1) and '
. ... ' . ., ' ; , . j :-!!. . ' • . ," ', ' . . " ,.1 '" " t
Tuk'e y , ' (1 9 60 ) ; . : beve ve e , ., 8u cb l~fo~lIIat ion . A ~ ' l ,acklng ;'~ n
Ne~fOU!1d·i,at1d. The ~e~,er ~Plllent of a 'c a tt l e · \1\ ~ ~ 8 .t r'Y'·' J.+
, ,' .' ," ' , '. " " " ' , . '. :
N ewfou n~ a n d . 10',.0..: 14 , g re8tly ;~e,ne .f1t fr.olll a , bet.~.u , ,~ n ~W ~.~ d g ~ ,
of 1.~ 8 P.ee.,iee of . blt~~8' fl ~ , ':&t t.ae.kl~g , c;a t ,t:~ ~~...,- , 1' ~l,8 . ..i :SI
7eq u lred. ,. t. o ' a cJ: u ~ a !=- e l_' " a s III e.'.-8:, . t h.e l c - e e cneea e , ,, l 1!l ~ a c t. on:
~ro ~uct1o ~ ' ,and ,I f , '.:n·e c 'e a s a r , . t h i s d.~ t.a will ~e ' 'ne e d ~ a '
'. ( .
pla n a p p e o p r La e e co ntro l p rogtallla . In this f lr8~ , s c u dy-, t h 'e','
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, ',' .; ,.:p ,;O~"~.' ~10",,~~;;~;:.~~\)~n~ b;~ e'~1",..,.,~, : ~; ~ ;~ t n~ ;+~~. : '.
," ~~I'l.~ ~$!lIlefl..t ~~ I ~ 8~. a n~ , I ~.er l' ,:-i ~ ~ t ~ &.!l ~ : ':ls e ' :,; ( 6) .~ . ~.: ra n.lIe-h ~~n. ,,~ . '. >,
· :;;~;~~;i~t;;r~~~~i;~i~~~j1!:;lj:\::j~··.'.
re p ort;·i ~ g· · ' t he ' qua l-1t.tl "'j! · '~a D d >q u a n t l t: a ti~e J,. ~ llS e8 .d ue ' t o '
adu lt; ' bi ~ i n g ' "f l y ··act. l vl t _ eJn ~r~;utGB~e ' t ~ ~ t il e ~
'. jjiii~;:!;t~!:l\1~t3:;:~;.\~!ll~~illj~;Q;~:'f .
•ii' e as e ey c ;Le'll . ; .S t ~ rn < (19'i~ f aod .,,-Sy.i:,vep.. ( '196 8) 6 t .a t'Eld : that' : .
,., ,, " ~~t8~l~;~~1~:~t\~)~I!~~t~~~1i~~~ .'
f or t ~ e co n t ro l "o f li ves toC'k ~~ I t s (s ·te ~lma~. ' 1 9 7 6i . " ', , ' : ,.
, . ' .-./ ., '\ ., ',, ' " ' ,.
.v. BlaCk ' F l ~ e 8 . i~a~1:. ~y : ·:~ :..~'~ ~~t : d ~ e;~' , .· .~ '!
, ', 1, / ,' , ' :', " ,' '
DOlle s 'i,"I::'-.':~·~ iala J,. ~ '_ ' t h :.o ,:"8 ~,OU t : t,~ e w o r l.~ • . " ""es p ll!! c ,1ally '
, c a' ~ t"~ e . "'8.~e· "i~~ :j,e;~ .t. , to ' ~~" 1.' V,l"I\.,a,,'. ', ~'~;:' ,b\bl'? rO',.a Y:'~Ch
.- . ;, ' ':·',i.
~ \ .
.\
. J.o,r t h . o,f -. J, -iv ~ st o ck , f ro m . ~hll . at ta,~k s. ~f ~rtep~b }~~~~r~lII : ~' .(~ :.\
~R'i. ~e,.) ( Lu'ue r . 1'896 ). At '""' Que e s ee . t h i a a p e,c1e!J, . , was t h e
-l :
, . . . ' . ." ...\.
. , Ilta y "r e e u k t I n death . The . i -c:au ll ber o,f : ! li~' . . a_~ta cking
l ·lve .llt q ~ k 'Qa~ ' b e 8 ~ ' i~1I,Ie nse ._~h·~t whe n .: ha~·d' '1 ~ ·'~ o·.J~o v e t'
, " ; ,' . . I ..:, ", . . . •
:;: ~h'e .U~ d e rs. l.de .. Of ,a n a ( ~ ,lll.al If.. lD a~~ b e ~ OG!,e . :C O.1I!:p:let _el Y ; ~ov~~ e d .
' ,:''' I t: h, . b l o o.d t rOlll ' . e r u ll hed . e ng o r ge d · f l 'tes ( Ja lllab ac. k • ..t~7J ). : ' ,, '
.;:; ~ ~:::'~ ::::s '::::ltb ii::,::\;': ~ : ::"~::: ;'!: : ge:~::O:~: .'
e c e a ue , ;e~ i vasc'utla i> ' i nf 1' i~~a t l o'n' .of . e c s a n~ ph~:/~: ' a nd , ~~:
ve dabl e and ..; i~·u b~ u t ~n : o~~ e~,!' ''~ ',.~ F-J:e,e . , a. n d ,- 'l' h 1 ~ 1 , . , ·
197 4,)". , ,_ .. 'It;..:. " .-~
Th'e . · ";;·aa ~:1v ." 'o ~·~':~~u k 'a . ;" o f " ~ l IDU l1 ~'~'- · co i o;;'buche n~ e "
..::::::::.:e'::s:::~::::..::' :::~::>::o::;:t·1~~:: ::::: :
' ~_ R u lll a I\ 1a and · , Bu.l g a r 1 4 ('S t e ,1.1irla n'. _:1 9 7 6 ) .. An .-.~ndet erlD.1rD" d
~-;-_-'-'c-:> -,,::..,..::3:;:::::i:::.;;:::~'j:: ' i:;)~:~: ": :i-:.::~'::,ii; c.•"
b~.e,p": r e p o r t ed b y E,.e1c:e r t ~,n.\~o:~~I.f! J; .~ J 974 ~. , G.r~ ~~n e~~ . .e. t.- a..1:
(1 9 15') , and Zanl n a n d . R.hQS'ei:ch 1 (' 197~)/" I n ' th e ' Vl) U.ns~
'. :~l:·~:;::~ ·~;:·:·:~·~ :; j;·l::~~~:: ::::;:}~~;'·'i:~~-;::~::::~~~:' : : " " " " :
. ' , ' ,' . - . , .' . . , -"~ "'. ' ." ' ~ .
.. Ea r ly , ·~e t . t l e r a In No r th ;Alll e r i ea . vera 'a wa.re that' bla'ck
,',.,f lies· . ·~,p ~·I·~:' ~'ev:~',n:Y ' . ~ e.~~ ~1 ~ a t ~ ~h' el'i li:vut'o~k ' ('itp e y " ', ;
. ;1. , 1 8 8 7 )~ . ~n ' 18 7~ ~· . , t h e eee t e ' o f . ~ ~~n ~U' lII:" e a l ~ n ~· ;~ o a :t $.?P,O.!? OO
I 'o j,
:!: "..,;? ~":' .,
, ~ "
.,.
, moat i mpor t a nt p e a l:' o f c t t l e ,l n t 'he K18l1 i 'Sa 1Pp i Va l l ey ; bu c':
\if~~t! a eed p ollut i on an d th e ~<? n:~ ~~~.~ t ~,o, n , o.~ \ /e ~i,~S .. ·.~~~a_
)gr eat l Y e e due e d ita t\u b e.J:'s ( Ja lllea a n d ', :~atwoo d ; ' ~9 6 9 ;
, , ' \ , , ' " ', , ', ' ,J8llln ba ~ ~ . 197 ,l)\~1 ,rre.Dt l )' , . C & t·t l ~ '., h o'rs e ~\. . ~n d : ,. ~U l e ~
r: . we r e ~ o a t e il~ , widf oi-f, m~ J o.J'.:,. mo.~~aal!8 an,t-~~u~i'e pot8~ p l ~c~d . , "
.r , a r ou n d <he ." ," i n a. e .. . \" ::. ,, on.t.' ~i ~ ~·i . '~d : ' " ' ' '., 'b i a ok
f \ fly 8pe~ie8 : (aee e r e , !J 8 ; Waah bUTn. 1'9.0'5)'. ' 'tH e pr e sen t" ... 'e ~ o n oml ~ ' impact :f b;a c k ~f a e e 8 8 '8 ~ e: t j 'O f " . c: ~ t t ~ ~ . i n 't he' : ,
, " '. Unit e d S t litL~ ' , i , es t i ma te d 'a'to · a lOJl 8 , o f , $3~ 1lI. i'1:i1~· an~~'a llY" "~ "
• r~ \ •• I , ', " . ' "hno~y' mou 8 . 19'h \>.. t , . .l ; ' " . v: "r
'":{:i:~::·g~:~~.I~;;;II:;:j:~~~~~;:~:~ii .;
:, ~ '" " . Bea r ~e. '~93l;l ) . F,r a lll ~ 9U' t.a \ .l9 47 ~o u. t b ~ fi!&'k.: l-'e a..J1 :~d I n m.o F e . ~ ."
, . : (j,~~i~ili~;~ilf::ii;;;~j~~;J~r~f:~11~~;L
..' , ' ( Pr e'de e n , 19{7a ' ) . , Bu l l . , .,·pec1'a ll y n ewly I mp()r t e d :at o c k , ~
-: . . . .. \ , ; • - I. . ' • " . .'
~', ,, : a ~p~ar ed ,t o ,be lII.oat 8u.a~ ~:~/f~~e. at t . ~ k8. ~ f ,a n,d t OIf;.1.n a
. .1.nj ec.1:IIId ".b y, ,! -" ,8t" e,t ~ c ~,~ ' .<' fe d ~.~ J;I i ' .1 9 6'9 , .19 77 a') ,
~a.' t -mo t:t·~ m e tniJ.n At 'i o n GT .' '(: IIU l e ~ ld l le4 · " 8 !f88 I1l ~"t . d : ..~~ a t
' d tt'at h '"v,s , ' d~e '- 't o ahp 'c'k, a'nd di rec t t OX:i~ "II ~t .1.~ ( Re~ plli .' ~'~d
'.: ." ,i·
" " ...
~ : -, "
.....
.~ .7'
: "~ave -.~ e c o l~'- i:l . r y
. .whi ch . ', inci .lud~~t
' R e p e a ~ e'd ~l . Ck. f l y ~t~/I: ~k.8 . wql a h o .
., ,"
· '4 f-f ~ C t B ~ ~ Lma,l . :", ~rod~:ct -'~· ? ~ :_ : ·~. Y8tn8"•
· ~ (-Fr·e d e e n . -,-19 1 3 )-.;
. " ..
. , . J • ....:;
Arn&:IO~. i94) )" •
. ; ", . :. , " . ' I
. • Ten o~h~'r e pe c t. e e o f b la ck flie8. are cons14ered' , t o }Ie
' . ' . ',., . , " ' , . ' . " " " , ' .'
econom;icalJ.y . ,;,1111l!0 rtant P ll ll t ti . of .. ·: a n a d·t ~ n ~!.vellt O:ck .. 'Fh e g e~
i ~ cl u.d e Pro8_:i.mul1um~ . f u,l v ulII (Coq u·111·e.t ) ~ S. 1 ~ l,I l; 1 ~ 1Q-'. ,s r i:"ae u lll.' .
· q·O ql1 ~.~.i:~ ' .:.~-: ' :' ~~ ~ o·u a.r t - . s .~ p n·~ . · ~ ~.'~ . p~ : ~ '~~O~ :' ' a ,~ ~' !( ·..tu~'Bl!r i_ ·
N1Cho18o'~_ .a n d · .tU~ke l 1n ' ", e;8 t e r n Canada ,.§.: ~.
' Z·e ~ t e. r s t e d' t :s . ' / venl.\Btu. Say '- ' S · · . d e. ;;o i ~~·:, ~a~ik·e r •..at\d ..l~/ :::. ~ ::::~~:: , ~ .m l' : ~~ : n.t , :~: :':: : ,;~;~ ~:,~: ::::· c~~::: . :
.. ' ,. . .
.-: }' ..: ~t.h~ ~. t h ? 8lI!: ,e.x~ o 8 ,e. d ...fo~ l-~ee ~.;.
· bee n r e c or de d · i n • .p48tured
. . c.







. • , , ', '. . " , , • f . ; _ ~ " ~'
.~_aud.! • . 'ftIu ulHu. l. n we.s t e rn C ~ l'I. l d s . ( F re ~e'e l'l. .· ' 1 9 58 ,
~ j ' l·9 7 7~__ . H a uf e .' 19 8 0 ) . ,"p r.e d e~a .•{198 l') . I ~ e n i ii- KR C C· c'l:9 82'J ;
, · · ".~"o t·~~· t ba.t C'al ve~lUb j~c t,e'~ . 'II n. r ~ ' H a c lt - ~ l Y ' " a t t ~l:k ~
'. , wei g b e d 4 ~ , 1t:l'loBrll mll · l e •• • 1: ,:·~ ~i l,~ ~B ... 1: 1~/ .I:n ...~.' . ···t ~~.,ir .
. . ~;;~"'Il.~_~~~.~ ,~~n ar~~~ ~h~. r e · bl~ C ~ ' f .l1 ~ l · ~~r e ~~~~I), ' ~_~"" .
.I , n u. ~e r~o u a .. '~"' n .' (i 9 8 1 >' fou Dd that ' . ltti;~uih · . u"o p ~o-t"ect'id ;
~'al:tle - g·~1.n e~;;'l.e i ,~· w eis~ t th~1'I. prot .cte~d ~I(;·at:·t'ie,:-~ ~·~\ .. .~tle
. ~ ~~ 'bie ' ~' ~")<.,o ;'~. ~.. r.,; g." ~; "h~ ~ b i:' ,~.~ ~;, ~ :\~~,: . , )
". , : : ::~: ~ :.: o ::;~::.:i: ::: , ::~~ b l ;::L:.::: ;..:~:~·\~. t~:i.:;: ::;;:, :-..."
- . Ru n t e r arid Hoo:r h ou •.• • 197 6~; " Jll llla b.,c:k s id ·Co l ~'! n..-e .. · · 1 9 5,5 ) .~' :
A C O;;' ~~ d" ma' ,b', • • :.:~~~~~i; ' b.l ': ~~ ·~~ae" ~:' V ' \),· '~·~ U~{~./
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.. '. " .:"'. :..
S'TlJDY SUB . ' ,'.:' ._;" ': \ ;J :'
'.\.·~2 10C,m. 7~ fh~ ' H' ~" " ' >":: : .' f:~ ; ~ '
. 4~p r~,~lma t e l y : 1 6 h west . ~f -,5 t : ., J l:fhu ' s " o ~ , ~ he .T r . n 8 :!= ~~.aaa. '"\
' .~_l ;~~~Y. :1~ ~n-a.re...~· ..l o~.a l ly kn o wn '~~~'. p ad~:Y .;.~; . _ ,; li'~:d" " : .~.~ ~:i d :': .
: w"or k .wa .• ~ on~_uc ~te_d '~ rom ~: t.e "8~ r l n g .to lat:e,- a ulIl lll l{.r ~~ 19.~ ~. : : "
i:::ji~:;~:i~~;ii:;ii~]jij:::~:~i:i2:;~;i:::;:;j; .
. (F .18.,. · l ?,.: seve ,rai_8-lIla l1 ·' .~\J:'eain ' ( le ~ a ' ~~ a·n , l · 'm··. ~ ~ ... ~ld~h)~"
w~ ;e : aii o- pre'a e .nt , r n the · l l.. tIl ~ di. ;'e a.r _~a .•,·;"·
I :,
, " ' -.
) .. Lo c~t1on- of t .rap B
. Ad~ lot-, b'l_ti n g'\,f ~"le~ ve e e co'llelt ei d u S,t ng ~ a . ~ a ~, .t l e '...b.al .te d... .
,::::t . :·::p:ox::: t:;: r : :~:'::a;~:Pw: ~:~p:r::}) ;C:::h:'I'::::
. fo re s t.
. ' . ~.-
" ' - "
. . ' .:.
" 2: , Ca t t le - b a i t e d .Tr a ll
,
. .~ . .
." Th ~ . ~a t t le - b-a.'I' t·e d ~r ap W8.ll: de a Lg n e d ' for t lt i a study In
• [I
,. '.
an , 8 t .t,~ ~p t t o eee e t wo cJ;"ite'ria: ( l.> . t o . p r e s e n t ·· t h e bait
~ he. : a~~·.1t , b,l.t1 ~g·· ' fly pOP.':I~18t i on · in " 8 r ~iat:iv';;l Y,, : ·'n o r llla l . '
m.ir-u er~ .. 'W i t,~o u,t < th e p-,r etJ e'n'c e of a co i i-ii c t,o r o~ -i:h e':-use - 'of-=-"' :: ' ~ ' :
e nc ~,~8~~ ,an 4 / o i" 8.u8P~.nde'd : ~ ~ r u c t.ur e s · whiC~' lUy ~ ~,p.f ·lue·nce
h os t_~ekfn'g -a: ~ t1 v~ ~ y.> a nd ( 2 ) ee 'p r o v t d'e ~n fp ~~a 't ib n e n '
b'l o od-f , edi ng ' ,b ~'bavi our ' i n , S ~'f1eld situ8.t 'ion .
' ~ " TlJe.: · c a t t.le - ba1 ·t-·e" ~·!· '~~<a p , c o~I~~i~t8d ; ' Of ·. · - t h ~ e e ~,,~ .iI 'A r
~:::P:.: : : : : . Lb;:' :: .,::~:::~.~::::::d~:::h:~:::~."::::
:' - ' ... ' -' , " , . . -,:, -'. ' . ,.;::,?::' : ~i:::~: :~:::.~e:: "::.::;,:d ~ :;;.':: ::~::::::;:.'".::
· -a ~ d. fro.1Il th~e .f,leld. , E8san. t~a:llY/ " t -he. lIletal'" .f r a.aie c o ns i.• t ed i
· ~o f ·;' · r e e t a n gu l s r b a . e with thre e . h oopa s p a n rll'n g ac r o s s · the , ·
: Wid t!~ ' o~, the ·: r~c'tang~.c.F:i.:·~ ' :,~) . • ~, , " . , ",·r:
· I l'he bltse of the ·metal frame waa '~o,dltruetea (r~lIl ·four! .. ..
S~ rai'~h ; ·. le.~ ~ t h '•. ., ~,o:t rl&ht-ati~ied ' eq r~~:r- ~1 '~~~ '8 . , O·f"4: ~.IJ ~, " ~
·t::",::: ~:;::: :~.::::. :: ~" : o :::}~~:;.;<:::..b:::::~ ,:::: :~~: '
r e ~tan8: 1 e·,2 .{11 by 3.'.0 1I1 ,in size (Ugs . ' 2 <:. d ) . , " Th e t hr'e ~
•;i:;:::~::i::::;.;::.:~:,:;::;:: ::::::~;;:};:t:::~.:}, ,:: '
r- ' ,




. . - .- ,.,
e-u e v e c u r e , To support. __"t \1e t h r~(e hoo p a in u p ri ght
posl'tl on , '~ l x pieces~oUPllng pipe " ea ch e e a e c r r e g .1 3 ~ 1lI
10'n 8 wLtn 'a ~- i '~~ldi ~la~Jter of 2 . 4 cfIl. ,·were ' we l 'd e d _ - .~ t· o - , t'h e '
re ct ang~iar base v e r Lo u e poi'n ts to 'a c t lUI h o op s"'ock''; 't a~ '
, ( F1~ ~~" ie ,d',': '. ~h·{.~~o _ · e_~.d8~: ... Of e'ach h.:O~ c~uid th~'n be
f i tte d .Ln s f d e the h ~ O P ·· .8ock'et ~ • . . : ~ ",;" , "




. p , :.
..
- ,.- ', . .-. : . '
~or.k.en . ? ~ "> : .J~n ' s ' . ,NeWf o'u n d l a n d:._: IiIn.d .w,:s . c o ~,~ t r u c t e d
from, mosquito' ne tting with a 3'0 CII; · w l d e;- ·" ~·htt e ,'s s ,1 1 can v a s
•• ' , I " . "-;>'.
' b o t t o'llI border (Fig • . 2~ j ~ . The ..s h a pe ' . .' 0'£ ·· ,t n , , ' t ent ."w8a
'" e:~ III~ l eme~ tary t o 'th~t ', ,'o f. the " me ~ ~i: ' f r S; ~~ ' but" ', w..
\~ap p r o~~ma t~l Y' '' 6 . , amall ~ '~ : ·in· ·,all . ciime,n~i.o ~~ , fllo ~?'to " fit '
. , . ~ . . . . . .. . . . . .. \ . . .'
" t h e l,nai~e o f , t h 'e ,f r a me • . T'hree :8 em Wide: . s t r i p s -.of " di~. , ·
· c a n v ~ lI ' . !r e r e. al a l? ~ewn 't ~ : t h e , ~ ~ D. ,t e u c h ~'~ at -on e c.• , D. V~ ~ lIt~ ~-P"
· w. ~u l 11 · ,~.i:r' in ~"' .p'~ s ~ t1·o n ,dlr e 'e:tl,Y ~D.de·r., :e a ch hOOP'"" ,O,f ' t h~
m~t'al frallle (Fi:ga : 2e·,f ). twerit y ' l~ S ·e ~ :' d 1 a ll!~ t e. r "b r a sa
... :~:: ::::.in::,,:'::.':::.::::':.:::i:' \:\:{:~ \:;)~ ;~En:: '
~~~ ~ l' h oop ' ~~~ " 8~ i ~'e d " t h 'r oU ~ h- 1~8 a p pr6~'r}.t8 , ·~ 'H .. ~'- " ~w~~t~Y
. :"' ' " '.... ' . : . ,'. ' '. '\ , . "
~ ~,rta S ~ o th'st , t he tent Wb~ld "h a lig' by ' th'eae"ri ng s ' from ~h e
inside of the m~ tal frame (Figs. 2e .f ,g) : ~
The :..lI t a ~ ie :."vh·i~ h c on_t . ~?ed'.~h:e 'bc:' ~ 1 :~'e ~. i t (F,i g • 2) "
was built trom pl ~ ce'8 of "t;"o ~Yf'OUra" a nd measured 2 .4 ~
l ~n8:' by 1 .:2 m ,~.·lde by-- I'~2, ~ · h '~.g h : "~The _ f r o ~ t ' :'~ aa .p ,r .?·~ 1 ~'e ~: ..~
with • BWing ' 8 ~:t e "'~' al,iow t h e b'oyine . ~ ~·h ac~.e, lI B n..·the ~ ;.











Ia..1e1 a i i~ t tle .c o ll.a p d bl, e ~ '~fti:, 1:' 7 · .io i ~ e-~ ~ _~O D. ' · t he"
b o tt~lIl _. o.~ ~~. ;~ u I aid e :.of· · " t e f ~~c ~ ~~ ~ ~ ~i~~ ~ :~,t ~ l " ~';a a ~ ~ ~~ 'i: '~:
the caDva s border of th e op poal t ll _ l de 17 101 UPPl!!f _ O.. t ' ( F l ~ .
2a)~~ A _~.eve v a ••;wo a l oDs the . ~ t.l-r. ' b ~ttoll ·l.olth o j '
" . . " . ~ ,
t h~__-. 1 e . d.t.n l e .. o~~. bOfde ~ •. .~o s llt"tll d , l 'n.t o t~.h s Le-e we ,,!'.,8 .&. . r:
{:.;~~.:::: a::P::: . ::~d :: :::. 2 ::.~~:~:i·~·~~~· :' ::~.~ .
o p poa1te al d e. _ pU'l ). ed · th ie · · . coi1&P.ll1le· '~e~l:: w1 t tJ H · (rlg.
:").::,;;:" :::::, '.~::'.;·~~:: ';~:: ~y:~(nd~::;;~~.::: ·~:o~,.:: :.:_
, c.PllP .le.~e17 tloc:1? Sed 1 0 ..the cO}1.p.~b~~ ~ t. ~,n t ~o three 'lI .c o ud a. ,
(b) . T rap p l ~g . P t"~·c ~.dU t"~· ". ' .




.. jj:g e,' ~"'(l~ · ·;" e.1 g h e d~ a p p r O X~!la~ 6 1Y 160 Jtg ._) n~:\.lO 1Il0nt~ 8 old and ;
a ppr.oximately _ 2S0 .- ·1C:g ••.e t . t -he en d . At :"b. e ·8t·a·r~ o"'f ea~h .~
tr~~g '8 e ~ 8_1o'~ , i'he .'''bovi~e -bai t was l '; -d>-from the < b;r~ · '·'
• ' . . - , " >
( Fi g _ 1,), ": the '.t"e-b.' ,e ~ ,t r a P.o., " ~ ,a p p r O~, :t ', :: ~30Ill)£.
.~tI. ~ pl~c:d ina.llte; t he ~Ub'le. ..~ ,"" Durl'ng thla.. ...'{!;1 th~
e?1~ap8ible " t .?,V was in' t~e " d own pA'l ~l~n (Flg ~ ...,·ta) ~_ ~e
. < · h e ~ d · };-r t h ~ . 'bOVi n e baIt wa·s . ~~thered t o ·+Othe " f 1' o n t'" o f - the
", , ' ,, : :~:;e ~ :':~;jV:::"b:::~:·~:::::~,::~,.; ~:e:~~~?:":e;'~:.::;:: ,"
. ' t h e collectors would d1!!p.rt ' an.dt.alte .-u p. a positi on a t ~~~.
-;~~~th e r ~.~at.1o·n a;~.rOXl-l1.~J;~lY :..2~ _;m '~1(4Y ~ . ~~~~lngthe;"'.. iOVln~
. 'ba4 t'-, e x Pb 8.ed t o th ee a du lt. bl~!.'Ilg. f ly ,Populati on. > Afte r an' ~




:'lta'mp~'<" ~tII."' " . ~ ':' O .e..~ ll .e c' t o rs wo~ici: l"waik iip ~ ,,d11Y ': to' th e ', •.
.C..~tl~~~e~ t;,·~d t!a-p· . a ~d_·- q ~l C_klY hoist .;t~ e. ' t~nt' ~~~r"· .tbll!!
, " , ::;: : ~,: :;:,~~C ::::::,: :, ;:::,~~: :t~~. b~:::~~:',: :,:T~:::
I' "a~ ., .i n the .u~. P.o'8HJ.O~ .t o P!r~lt any b~OOd.'!.t~e~,i~g' :.! ~.~_~ 8 ~.:o ' \'
• f1n~8h " .: f.t e r .W ~,l !~ the ,o ne ~.\ro."e;Oll~,ctr8 ", W )~'l ,d ".·~ : t e r·
;th ~ t.t (Flg . , ~ , 2g ) , :·n d , r:III~ V-l';. ~.ll,. ~". P tu r l!l :t U~/~8. ,., Te n
lII~ nute~~re al. ,8 0 ~ , ,.l~ott,ed .. . ~o r c.~.llect ,~o~ . ~p,~ r p o~ ~', (~e.e
'b e' l o w for ~ . collection pro,c:,e~~re) . 'After this e'Olle;"ctLo.n '"
' :': : :::~ '~~::',::;:'~:;r:~~:,~:;e:O .~: ~ :-:':: i~; : : :i~:;dt:::'
. b~lln the b eginning of one ~all.ple tll11e t o \( h e beginning < . I
./ ~-, " , , '.
,, ' ' , - ' , ' , ': ' - , ~;





Th •J) • .h 'g·: app ro x.1lIl.ateIr '8 ~. : , bY i s , 'i,tIl _· ·t o Bbe
."
,m o d. ~ ~ l c'a. t l ciD8 ;f~~~ :i' .n e c" i1. ,. r -.;- ,~:O, . ': . p e~lt. its >~ U I ~< a.8 :
"< 'e l ~ e t r l c~,l ' fie'ld a"'!pl~a'to r ; , Th -d e. e n t a ile d the ' u':o '1al o f
. -.. . • • , .>e-. ' . ' : : ., '.:; . ." , " ' -' ,' .
•f. _h ~ : :· H~t e i . l o ~a t e d , " . .' the ~ d l l t al -. en~ :.f · t he.:. d e, t;.a c h~ b Ie .) ~.
D~Z"U~.d, t h e ' ~n~rn a l' flaP.- .- ?~·ar..·..th~ , ._~~it. · I .De.erUd ' t e c c




a.n other · wa a 30 ,mlnute ll' , Th~ "b o.y l n e bait wa s e xpose d t wi c e
. ..
8ga"in 'w :i~ ia 8. eee'er of ~ _our 8alll ple ' tlm~'8 being " c~lDpl etei1
j:i u rin g the c'o~ rs e ' Qf o~e t ra;p:i l1 g aea'81 ~_~ '" A 'co'lIIpl et.e 8 ~-t_
o"f Sc.u r"" aalD.Ple ..-~ i~e~ (on~ r:':c a p P l:·;:·8 ·~ 8· 8·1~·~r Wll(~~ refer re'd .
' t.,o~~. a~ ' ,- ' - ' \ .. ' . " " - ~ " ' - -, ' " ~ " - , ' . . ,
-" . a, ( s amp l e ·_ ~ r.l.o~ " . '" _ l d e ~ ~ lY . - t h e r e ' ~~~ , f e . , t h ~e e .. 8l!,Ch .
pe rl o~s In a da .y o a ...m~,r nin~...-· , a f t e , r~ o o.n. ·".'~ n.1:> ,:, v!,, ~ ~.:g: ~~lDf l.e ••
p e e j o d , ' ~ a,e h _~ , 'w ith s e t , o f fo ur . ....~ lDP.le - t:1 Il1U .t a ke~a t ~
pnd~t ; 't"1Il111~·~ - · · _ti.ai~: ;'· . 'Bowe '; . r •• ~ . d u s , t o ,'t h e fr,'~;e...n.i: .
.occ..~l,.r.e n c~ a"d v~ 't'"W ~ wea'th'er" ~ thte ",was -ri ~· t. .al-~ aY 8: po ~ 8 1,~ le' . ,
. A d ~'y tn', ;"hleh. ."eJll-1;'i:!tlODS , 1ri al i - ';t b:r:e e " ;_~~~"l~' ' " p ' e-r. i"~ d ~ :' ,
,( -m,~ln 1ri g . " a f:'~'e'r ~~o~ :.~ d 'lv e"n~ n g- ~ ·:: .w ~ ~ ~ ,_ , ob:,.~'.ln '~:~:i: t:.~~~</ ~ ' ; : ". ~ .2
sample t ·; llle . ·.. .: w ~ ,l1 · .~e -,~~ f~ .r r ~ d . :t~,_ alt ' / ,~~~. ~ :~let,e :<'8:~,mrl .~ ·
,"". , " . da y " : as o p p o s e to e n : ,1n,c.o mp l e t e " a.m.-pIe ' day" in; whic.b
~ ...: ::::; :~·::~. dur:\ g 'i ~:~:ln:: :~A.·:::,:::,I~~~;;:d/~: .e :~:~ ·
.'\ '.:::::::.~:U:::::::::~::·:::::::::::~:~~::~?"~:·:.d :·:·:: :
- - ~ ~{-\ w;re r em.oved'" uet..ng a comm.ercially availab l e Black. nd ' Dec. ker








-~ :: ; . ';"
.:. ~,
·.' ., 1
';~{~.~~:.: ·.,~. :·.· ·..~; 7..:.~:: :: .: .
-. ~ . -:. ~- . '.'::" :".
. .. _~ ' .. ~. . . '.', . ~ : ,
. -. _~'-. ,
' ,." ,.',
Lc e a L t i me 1 6 ~
: ~" ,
aumlll'er-.'-"a n d th~ refo' r e . t h'e ~i lll. of ,t he' r e f e r'e n ce , s u n s e t , wo~id "
ea e c have t o' be alt '~ r~d . Th :f~ ~a'8 a c,_~,o~~l1~~ed' 'bY - s~ e,'c t i n g
d "
th e .~ t a nd a 'rd,·, 'I .. 8 ho;wa• Table
,. .~
t h e l oeal '. !;:i'me of ' ,u·n s e t '. o n t he' S unilay o f ' eac'h ;we e k , ae' t h e
' ;~ f e ,:~ n: ; ,'~~~~tJ:1 ~~ : (0.' 00'; o , -~ , o.; hOU;~ S ST:) .:~ 'd,,~d'
_:-:-~' < _; • •;', ~h,~.eh ,~ l;l~' 8..8IJI.,ple', ,t ; lIle s , ~ ~ ~. that we ek' wO,uHI. be b aa e d . Within
. ~ ~~y! cn e. ,,!ell!lk ' t h e " d 1f f e ~e n c e i n t h e ' ~ o"c: il'1 t 1 1D.8 ,o f suna e ~ .. ,ro'lII·~ , ~, , -. , . ' .
..:~:,1 ' :~; . : : . :.:1 ;:::rn:::~Y;::7~:L:::::;~=-!;:::: ' :~'~







-bo; .lne b~lC " ,Wil S ~p l.a c e d in the e eap and l eft. f o r 5 1ll1nute s.
a-ft.er jhi c;.h the' , tent waS - 'h olet.e~ to tpe u'p ~ O~lt1on a n d all
tites ,c a p t u J:e d " I i e he . .tr a.p wet's re~oved. v- t ent wa~ . t h ~.n
-.d r o p p e d to the d own posi tion and the bov i n e .bai t .mo v e d t o a
,~c", ;.n ·,ppi.o Xim'~~ l;. Jo ·m a"'Y: .·~h.t.~: :.w. ~' ':he~ ,
e e t c e ne a v.cc . the upright. posi tion and all flies Chat. may have ".
' ~ e ~ n .:·;'t _t r·a ~·~_e d ~o -. ~he 1.mD.e~late .,V .l 'e.~~lt~ , ·bY ' t h e ~ov;~,e "b~ ~t ."
"du .r l n g·.':it s· ·r e lllo v a l' · ' w,~ r e ' c o l le c t '~ ,L .," Th e . t ent "w8; ', aKal .n
~·~turn·~d : . t o the dow'~' : POSition.: the ;;~ li ec t "a r 'l ~ 'ft; F h ~ .
..•.. . ', ": , ' , ' . -. ... .. . - , .. "" . "
.t r a p p i n g . a rea , - .an d .. the ca t.tle-baited t r.e p . mi-n u a ' the .. b c-vt ne
. ~.~,l t , · · ' ~ ~p.o·8 'e d' · fO~ " -,S mi~ute~ "·-." Afte.~~~~': i~t~~~Ia'~ ' :~he"t~~t':'
w"~, a,~:~in b·ro.Ugh t · ' t'o , t h e ,· up · 'P o . l ~ i o ~..·.aD.d 'all f l'~fS . ca·p.t ured·
w~r~ , . :r:e Dl.o v e d. Th·ebo~:i.ne<b~it ' ~~~8 ",~~a l~ ' p"1:a~cea .r e th ~ - t -tap ~:
:::c:~,ea:::,:~:o:~::~~~:..:::e:~',/:: ~.;: ::~ ::::: :g~:.~~::~ ~ : :e:: .
. ., ' I . • . '
tr;ta.l :8 . t.1~h. tho e..-b o Vi n.e bai".. . p. ,res;ent 4n,~ .6 , ..W~:h " . """: ". "
The .' tot~-, nU Dlbe r a of , f l i e s collected "'u n d e r each condi t ion
'( Wl ,t .h or ~i t~ ~~ t. t h e ' bovine baH: ) were ~hen compa-red. . '
. I ' " '\ ' .,
J . co,~,a: ' ',. '..'.
·... ..,....
, . ,:::,:": (;:,
. ","""
, ,hi.; ,,~.'h ; ••' 'cc' ""ilr de,c,"e. b'y " r , u••~,' ~nd ,Mct!'
" 0 .8) ~n~ ~·n ,~Y. :~\l'l~ ~. .d.eac·r lP ~ lon ill g iven ' here:,' The t r P.. ...<.
,-:~~:~::~:::~~::~:~::::,:'~:::::Y;:::: (:~::::'::~'~::" :::':::
~.~ h ~ ~ ",s"~ ' I,~~ .'..•n: . b~; " ~', ox_'~ ;·d.~_n.g -< :f r o ,:",. ~ .~ a c.h:,. ,~~ of ..t he~
py rallr14 were n6L u8 e d . ,';l n t e 'r na l l y a l a r g e . f a n -: (F).S ' 48) ,
.::::.:'::::.~ ::'::.~': : ~::~:h:~: r::~ ::. '.: ~::::\::;;:': ::; ~::.:~ .
,,:;;~ p.: ::: ::~ · : : : o: :;:h, : :~:~~o~:; ~ : ~::::~:::.;; : '_h: . ,tc~;..~: o :'::
, i nt er ! a I w1.l1 :U e r.eferr e d t,o as a " S8 \!lpr e ho u r "
"The. seit eg8.ti·n~ U1e ~ha ~ 4"8111 (F1S:: ' . 4b-) ..co.~~ f~ .t:,e~ ,:' "? f ": ,; '0 '
~ , ' , ' . .., ~ . . ,. ' ~ . . . .' ,. '
l a mpls ' , 'contai n e,\,ll -..mo unte d ": tO ~ .'a l"ot/,ltl ng .,t u, ~t!t a b l·~· . : The - .
. ~ ~r~ ~~b. l e . .w~·~ . ~o nlle~ t.·e ~ : .: ' a~·-'e;.:~ .~ t,~,l~,a~., . . C" ". ' W~_~l! h~. ,; ' .~h ~ ~ ; t




c o nt a iRer _ u nd er the. f ~tl.ll e' l .
I
" : .. . -
. ....





-: ~b? .;f~'P P i n l . p,,"~·~ e d u r ~' ~ ri d - ~8 cb edu i e i
. I ..~ . .' ': I ~-
~ In ord e r t o b e " .r:: , v it lt C..h e . : r e 8.~ 1~ 1I O~~ ' : the '..1
~"" < ;:::::i::';:::~:~::::':.;.::~~ ';:::~:::':: ~: ::,: :' :::.:: d:~~;~ , . ;.:,
hou-r . ( i . e . ; each ho ur oo ( : o p e·ra r i o it )", ·8 t a .r t i rag . a t- t~. 'j :
- be l ,i nni ng' o; . '~ "Cll hO'Ul: -'~s;: ;~ r-el':r:: ; ~ ,t h e l:as .t : ~ a ~~ l e 'h O U ~' !
bef o re .~n .'er wo u ld ~e f r; m Z3 10 9 -t o '24:00 · ( 0 '100) h our. ' S.ST· . "
.. . .... .-. . ' .
and th e f1 r :r ~Il8 ~PJ . ho,u,r af ~1f . un ~ et t~OIl 2 4 ! OO '<0 10.0) , t?
11 00 hou r" '~'l'.h e COz tl:ap; w... . o p8 r8 t1.~n8 1 a ppro ;;h a t .ly J '
'C. : : :," '~;; ' .• :::;;:.' ~:::: ~.::::::d :·:.o~~~ ~:;:::.~~::~~~::~,::~;~:';:;L .,
'. e8 c h da ,. of , o p;e r a t i o ra. whi ch ulua l l ,. .:1aa tad b e tv. to 2D' t o , '2 4 \ ' . ,
,.'.. ..'::~::~ ::~:~ ;~2~:;.:;.: ~::::'::~.:::'::) ~~ ' b ; ~:'::;~: : x ~~': ~ : :: ' '.'
" . 'a";le hou r • . aDei 'r r a !lapo r t e d b a ck , 't o t he l ii bo·r·. t or ,... · f ~r . ....
.' • ... ·i d:e !l· ;-i ~ ;~ ac l_ Q !I .• . :.: ,.•
.' . ' " :
. " ...
C. K~A~ tJR!H!k'l' S OF ~! T!oiOLOGI C.U_ VARiAB LES
. .
. . T ' ~ lu:~:!,d 'b'~ .ff",. : ~ ,.ort , ' n , m . ;: o ~ o ' . ; ' '' '.
va r i a ble l on ' -h o l t - s e e ki n l' ac tivity'· -,an d bloo 'd - faed in l





' . ' , '. " , ' , , ' , I~ a t t·l e:~.b.,a 1. I;. ~ d ,:.and. CO2 t r~ p 8 ( Fi g • . ' . •l}. ". I n 8 t r ulllen t.~ · fo r
-me a s u r i n g ', met e 6roIog 1 cal var i ab'1 ea i n c luded s ' h and-he'lq.
. ~~~·_~·~:~.t·e; ~:f 0 r' ·~.~ n4 ,, 8'p ~ e '~ ' a ; G11ngPS 'YCh~ .o~et.er ~,f 0 ,1' . rel,at.i ,~es;..•.~ ~
-. hUlllldityand ~a lllb} e n t ' telltpe.r.at.ure ( d r y bulb.'" and a Luria , 6 . :
Cloud co ve r ",s s ·estimat ,ed vi . u a l ly,a n d a n y .
, . • 't ' , .
." ' p'r~,c :i p .l t~ f i ~~ ~~~ 8·..n o t e d·'~ . ,'_.." " , .
"; . ' Th~: . ~.Oll~:~n~ . .p,; ..o c';?~r~ " ' ¥'~ .:. - u8~d thr,oug~out :. ehe .
t_r-a pp-1 ~8 .' ~e'a.on _ - , · e e . obta.1:n ", me a-8~urementll of th e abo.~e
lIle .te-~F~io.g.l·~ ~ ~. :. ·~ ~.~l.~.b~~ : . _s ~'(;r t t:y :: a 'i·~e ~· . th.e, 8 tar,t ~o f. UC?
$8mp~e ~ tlll1..e·, (appt0 x1 11!a ,tel y. ' o ~ e ~l nut e). · th e ma xlmum '.an.d · Ii>
'ml n;i ';"Q,m-. ;tn,~:' ap~~'d8 , 1 ~ ab~v·. -' g r ~:,:,- n d j.~"ve· l- were -~o t.e·d ' o ~er. 'a
o t'w,O"-m:1~~~e .•. . p ef(o~i .' a :' me~n va-, ' t h e n c a leu lit~ d . Ne xt ' t"'h~ "
i nteti.lll~l~)' ~ f ~efl~~'~ ~'d - l1 g~ t. .30 em above ,., II"' gra y Kod ~ic.
" . ' .' ; . ' " : ' ' . )
n eu t r a I ;· t e.s t ~ca r d. · ("18% r eflectance) vas ee e e c r e d , a f.~er
. . .
.v_hl-..C~ c ~o u.d c o;er.. _V~ 8 .~ '~ a U ,ma t ed. ! O.l~,OW~~g~.. th.~8 • . ,t h e
·r e, ~ a. t l v e hum~dity tRB) a ~:~__.~ m b l'e ni: ,.. t e,iJl.p~ra~ur e (.t,."'. I.
o
; . lIbO~ ~ ~
a r o.u.~d l:e.ve~l we re ' t.,:~eo '<., n:d ~~e.t ~ o ~~ l c. uJ. a tC. the':8;~tU·r~ti.~n ;




_ D . LAB~ II.AT O R.Y ' ·ROCEDUU" ·
~ F o r e a ch iU:llIp ~e. t~-aie '-o.r.' i a m p ~ e bo~t'""· ·th ~ . nu Jitb'e r; ot eac h
) , Bpe,~1.8 o~ ~b l t. i ng . fly ,. wa~ 'C,_c orded . The nlul~ber o ~
b-l ~ ~J -f ed . ' c o l'ie c t~ d 1n e a c h ~amp!~ ' time -;"41 ~l. ao · n o t e ~ ~·' . ·. ./
~ .... . &l-~C;' flies were ' -~ d'e"~ t :lf1~d . ~' i. n i · . t.he · key- p r ~ V'l d l d ' ~y ",,-C,,---:, - ' .
", D a~h' . et '.i.. (1 9 6 2' '"• . Du e t ~ · th e p r ~.I:~ ~~ d1(f'l(~~ ' i n
. e p &r~ t :l. n ll .t he a d u l t l o f SilluLium v'e n~"tu lll ---s~eO~P l e r froll
1: ' " ~~~~l'~m . ve 'r ec;~~_~lll · S. t o ~ . '" •a;.~_ ",;" -J~III~ ~ Ck - c om~ le•.x " .'~ n
. , , ' N e;" t o u n.~,la n ~ . ~e ~~,~../~'ei r ~..) r o u pe d eog~~h:r u.i, ref.erred to
. , &,8 !.:.. VIH1Ultu./v~rec-:nd\lai cOIAPleJ. , T~b&~1d 1
. " l d e n t 1r ':l.ed.,· " lI ~ :£ n ~ - ----;~e " ~.; ; .p r o vide d by 'Pe<:bU1U~ , ( 1981) ~nd
·1Il? 8:q ~~..~....-~~ ·:.U;-~61· t ~i!! .ke y of W:od e e. . a 1". (1979 ) -.. · · Voucher
, apee1111e~ 8 . of spee1es identUi '.d were ~ e n t to t he





E. ~!lAL-Y SIS . .oF DATA
:~ '.





bloo d bunge r "to . fi. oal en lo r ae• •-nt • • Ind •• . a
>, ' , - , . . - "," .
• # p roc.ed.ut.ea ute4 t o .ana l ,. ~e the da ta included the c.- teat , t h e
~ - ..-# •.
":Pa. r .on p J:'o"duc. t - a ollle n C' co rre l . ·c 1 o n "" coe r f l 'c 'i e nt l• . . t lle ;Ch l
:::::~::::::.:::r:::::::: ;~:;:::.~::~:;:;::::~:E::£:: ~: ;;~:~
.'R,.a n, e~;...- ~ 1 ~~· ( i '7 6Y ' IlI Ud '" frODl. _ ~o~~-~ l ta t io n with Dr: ' A'i. .
[t~'-1ItO ll.d. De~';'l:t Ja_ent "of Kathe 1ll.. t i. ~ .· · nd S ta tLBtL"elf , " " 'Ke IllOr 1 . "l' ,·
Uql ver.lt y , St .• . Jobvn - e , · ·
:':."
r • . :U SE OF_"U aK S
-' >r' · "
r-,
ID F he p,u t , ' , t a r .. . b~v~ o~ t.n . b•• n l ~di. cr n..ln·U .l ~
appl .:1ed t o' d~. c. rl~e..·t he. va r ~ o?:- 8't . P'.~ ' l Q·"~{.U d . r"rolll I J?1t:1a.l .
: #
con fus io n 'n l a t a 1n th e l·l~..e:r . t u re , ~_~~ ~ . ~ u t c ~. i'tfe · " ~ n d .."
~ "Mc l v e r , 1 9 7 9', fo r example >,_ I~ ' o rd& r t o mll.ke · meaningf u l
c:.OlD.p~.r·i' . ? n 8 ' ,wi t h 'p t' e ..~ i ou~ ·
c'r. r :1~~: ;: ·B·e,~, r. l tll ~" ':W i'~l
l i t et:: atur e ' a n d f q.r
. .
n o'" b e · d tl ~ .~ n e d _ and
th e aak e 'o f '
, .. . .
ad her e-d ' - t o '
for the " ·P \l r ~ o•• o'l thll s t u d 1~ : Tb ~ e e t e rlll . a re a lso· fou~ d
:in~h~ (; i.~:.. rY ~l t~~~~~ ·,: _ ~ , ~. \I ~~~ b e ~ e , ". "ac:.·tl v tti" · refe~a




a c,t.~·e lY SaekiD·g . ~ bl OOd-m. ea1 . ' ~n ' Ind.e.x of [h ~ e , ~ c t l \1'i .t Y :, .·~h J. u~~er ·Of. adu l t f e m 8. ~ ·e · f l1~ e col1ec~e d In '~a lted (e r a p s
( in 'thl's · 'C:ue • .the -:c a t t l e - .b a l t e d a nd:C0
2
, traps ). " The 't.:'rl1l
"-b lood -fed~ w l1 1 '~ e n'8'~ e t hose Ule."be·r s of the h 08 t -8e~k i-ng '
..:~ , .. .- , .. .. I
popula t ion whlchhave s u~ c e . 8f ~l l Y . '_c o ia p!i.~ t. e d ",bft l ng~, , \an~ ..
': g.~)I;' ~in.g" . .., :He,r e '.. ," b i t ~ n ~ " ' ~ n d " ',".8 0,r 8 1 o g " 10'111 ' be uaed.\8.,S'.
de.f dn e.d by S utclif.f e &Ad McIve r (1 919): ( 1) b lt l n~: '
' . n\ "~l1n. , ~ ob , n:. ·, , ~ , :, " g t h.~~i) . ~"~ ~,.t1n,~,n~. . «
- a n el. (2) ·'8.0~g ,lng. t h e ae:t: l~e ' ti t .. e of . en e . fl~ ~:d ~eal. "
:: G.~ ~ g l ng. ' m~ i1 ,t 'r lie ' - ~:~e~ed.e.~. . ~~.,. '~ 1 ~ 1 ~ 8 •. but b iting . does no"t ._
ne ce s s a r i ly I J&d to s uc cess f u l . go rg ing. ', . '
. v·arlOu-~ t he r ' te rm ~ \. ~ l -C h ha v e ' ~e'~ n .. l n. t r o du ·~e ~ ' ~' n ~he
\ ' Mat·l!! r l ~'ls '. ' ~ ~1 Ml!t h ?d ~ ·s e c t l ~ D ' euc q ' ,a il "':- s-~;rn e. timl! ll?d







' ". GLOSS A;T :OF TUMS
"
;. :
' ACTI VIty , "'~ro ' 0 ·h;·,..-...01.8 ."i'j" 1. e nee . '.~ ' h•.I.- ,,9..,· ..
\ . lea r .c hi ng :..:: f o··r · • ~lO~d:h·Q" ~. by . d~.it · i~ e.:.~. i~ . f '11e'- '!~ A I1 ' in:d.u ·. .
. of , th is ' ac: tlv,i9' i.~ · - ·th ; nUllbe,r o f ~ .duit . , · f ~ m~~·'= . , . f 1 i ..
·· · ~ C! i·l ~:~ t e"et · i n ~he c~t t le ,;.b: i t~·d ·.• . , Cat , t:':~ I! . ' ../: '.
~ .\ :
' .. \
BITING I \ , c"olle:c t1nl-y refe·r1.to the a c~f p rQb!ns.: p fe 'rc '1DI " the
:_ " 'n '.d~:.'''~8 'h•.b1'~'. O f, ~t."~1 ~dU1 '.'.'f' ~ ~fl'~.
Bi'o O D-FED ~ ke f e n too alhl U fe.al ~ f H e a vh '1c.b h.av e : · 'au c c. e: " I ~ u 1l 1 ·
. . . .
• . 'r, ". . • • - i.
GOIlGIllG: Th e a c t1n uptake of the blood-aea;l , b y ' ,~u ~ t ~ e ~.~ .~ ·
f~ ~~. . 'Go ~ 1 1 n g . u a t be preceded by' biting. b.u/~ bi_t1nl~ '.d~:" " " " :" "
not n e e e e • • r1lr . le ad · to a uccenful l orginl_\· 1 . ' '.
~ ••'p\,. " •••i p· l··• d.·y ·..., . , ·. ·., ·. /" . - . . ..SAMPLE DAY: ' /( _ ' \ . ' . . to .. c:o.P7e t e c,o.p.l~ .'.. .
oi~ 1 2l1 a lllp le \ ~ laI e a Ci..e • . 3 &ample pe rlodl) !~ obta i ne d, wi t h.··
. . . " . ... . / ..
th.e )Ocattle-ba it e~ ,t.~ . p . A:l; v e r . , tlla, ~ oun . of .~ 1 8 i ~ g l e dl y '
." p~~ d~ termined ::~ a ~ ~ ...r~ _s u n . ~ t tlllu · · ~ p p,O lle ~. ~o. : an "





SAj'lP.LE "HC!UR: Op~l'a~tton o f the Trueman-HelveI:' CO2 ' ll e g r e~ a t l n g t r e p
' , f o r o Q"e 60 -mlnute in terval, . at a p r ed e t e r e f n e d e r e o d e r d
sunse t t ime.
~_.~MPL E PERI OD : - . ,A 8 e ~ ~.o i . 4 sample time-a . obt:a l~ed with the
e a t. t ,l&- b a 1t e d " t,r a p ",.'a t p r ,: de~e r~1ned st anda r d 8uf.e~t "t 1.me s,.
Id~ally » , the re we r e . j such pei '?l.ods . in ' a sample day, Jl
' , , ', "
morning, ",!.f t e r n bo ri. .a n d e ve n i n g ' 'll lllple ',pe r i o d-,
" ' 1. 'j/'
y ,
, e!
.S lj.HPI,.E- T IIi E": ' One t "e n-mlli u ee expos ure ?f ~~e bov~Q~ ba it , t o , ~ h e
'.', : d :; : d . ::': :: :,. : ': , : :,:,: :: ':5: . ~ ':::: ::~~P " ;' !lI~. wa a 'iKeda' ,
,
. we re baa.ed ..
.-.".,' ..






A. CATTI:.f: -BAI T ED TRAP: , BIAS AND PER FO RMANCE,
. ,,'ll
.:";4 ~ ' 1ll.1. n h ulll.· . . of. .:~ 26 . : e p e c Lee of bi,t'i ng U ie 's in f out"
! a lll. l }i~B ' . we t@ ' eo:~ 1-~-Cte~ ..1,.'1).-, t h e. ' ~ ~tt ·~.e~itfld'··t rap· .(rom Kay
. . .~_ t ,p AU 8 ~!'.t 2 :5, · 1 9_~- 2 ;'.. ' Th'e I 'e" 'l~ CIU;d~: .....
U 'a'c k fl ie o -(Fa mily : ' S ~ lIIu l 1. '1 d·~e )
· . _ . ...• ' .. ..
, .
..'~ :
~ . •t . '" .
" · cue ~ ~..1. a . O~ D 1t~o P ~ :l i~i~ , D.~ 'y i es... Pet e n on' :and ,Woo d
E ~ ai.lll.uH,~t·,!.P.2.; ·
P to ai~u1ium . Illhtulll.· ~~me . a ~ d Dav'l~s~' : ~ '.
~ S1lI.ui:l·u.1Ii d-e c ~:ru-m Wa l ke r '
. . . . ' . ~
-e < .vetiu·a:~u~ / :e tecundum c omple x
· ~•. , v i t ta tu~ ·i ~ .t .~ e'r .~ .? l! ~ t_
Ste 8 o pte ~na: lIIut a t a '( Ma l l;'ch )
." '0" :~:: .~ ::::::::.~~ : :.: : '~ ::: YOU,,;)<~ .
. \ ' :& . .c ••• ;~~. ,,(Th. ~b.i d )
~\ . de ~ tl c u_e. '~ow a t' d . ' ·D.Y ~ t. a nd ~na b '
ss- heX lfdoQtu ~ ' oy "a ~
..:ti. ~ 'p u ~ ~ t o r ( 1ft"' )
. ' " , tMii~·e 'h .:·l lD. J) a'tie·~s ( Wl l k-~ t) ..





~ -• . ' 37
Ta b~n.J d a ( F ul1"'Y : Ta ba nl d ~e )
r .
!!. . zon a: l . (Kirby)~
.£,0 f r ''1 glduB ." a.a.
.£. . ·f u r c a t>ui Wa,lk.er
,£ . ~.O . S· •
. , £ . , a o r d l ~u s °4, 8 •
si.. zinzalu8 P hilip
. HY bOID1.' t: ~a ' · fr:.:o n ~~l.'1. ; ' , ( w.a ~ _k-e, ":)
H . "l u r 1.d a ( F a llen )
---I ' ,.
H . llinuacula ' (Biue)
,- -'-. --
'J
-Sand : f Hes (~..mt.~ y : · C'B ~~ t oP.O's Dnl d~~ )
Cul1 e o1. des gr';'u·p
Cul1co1':des~.
. . . . - \a - yuk,. cnetl 81. s -Hof f ma n. '
J "':'
Dur i ng t:he n orllal . .tra p pins . a e.he d . lf~/· leve r al
: ~ b'~ e rV~~ 1 0 ~ 8 : w~~,e ' ~"ilde . reiard1:na: ,t h.e guera ~e.:T a t.l~.n o'-f
.'
t he 9 e I n.c.1 u dei . '/' . ', .
Cu I co 1 del fu'~ :
"'-',t
~e ' Cl p ~.r' ~ wi t hin tb.~
!'
( 'I) .D~e . t ~ t'~'e 8pe~d (3. 1B.C:·ond, "c::.r l eu ) " D. w h.1eh the ....
eOl l a p l1 b l e t e n ~ ' .,l~,a . h6 i ' t;.· ~ d Up . tb e ~ va e ' ma j o d t~ · 9 f .. '"
biting t i~ e~· l lfa r·lD.~ li~ ' a rou n'~ tM: b ovine -. ait ', or eng:~8ed~ •
. . t ~ ' .
.i n b ~ oo d-fhd i n.-g .' pp e a re d to
t ent . ':ve r~' "£'l!If' ~'~ C~P l n g . '
,:j : - ' -.
~ .
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(2 ) U _ Of q 'Q bit). n g ines ent: ;·r :'~J1.nt o·ot:' eI\iit'p e d ..f~~ o m (.
....1: he e.~ ll·~.lf,,!,~b~·~~· ~ e n t _W'h e n, thecolle;.'~,t.o r( s) en~~ r .e d ~ h e
t ent4durln~ :...~:~e.b c..9.~..~eC: ~. :f.on . ~ n c:.e r~-a l. . ~ .. '
-,
(3 ) V l·r: t ~a 1 1:' all b it i n g ' fl1'e. " ' c: a p e ~ re d
c o u l d b e , .r .e.llIove d during" ea ch c olle.c t l oQ
...Ch ~ 'alo:l o f t h e ha n d Tl.c uu~ • . ,..·'
1.0 ,"~he'- ten C
.in i ~·-6al ~'l-th
T.a ble 2 sh ows t he to't al nu mber . of blac~ /\.i.~a c0 1 le c t~ d.
1n tb.. ea t t i e-:-ba i t e.d·' t r a p wi tb and , w 1 t.b (Hl t the ' · bo~ 1-~e : b~ 1t .·
.- . : . .
The : , r e~l n :1 n~ ·~ .a Il.U l e s_, of b'f~~ng fU.~ ~ ,.\ie_ r~ · · 's p a h e l y
.. " . . ' : . ' '. . , .-
c' ~ilec::: ~ed , d u r i n g the ' t r a p bi 'as - tria:ls an d th erf'lf.ore -a i , no t
- . C:o·~ lll der.d ~ " 'r he m~&n ~~ "·be r . :0 £ ·b ~a ~k. .. flie s' · . c d ~.le e t ~, tl . per :
t5~~ 1 : : ( D.' " "~ 6,4 ''in t h e ca.t. tl ,-bai·t'e-d ~ ,.rap ' w-i.,t:h"t h Oe ' ~o'v 1. n e ba"i e
( f, ~ 21. 0 ' ± . 13 ."0 ) -- W~I ' s i gn1f1 c e nt l y _a r u t e r (p< .Ol) t h an t h e
n~.b.~ .~ 11"' • • .. ( ; -. : 1.3 ' ;.">' .ithout t h e · h " i .e
bait .<t ." 3 '_"6~ ~ pp rO ';~ ula t>:df,· • ~ r~ 'rh'1.~sJu~g~·. t tJ t .tt . t ' t h ~
. ~ajo~i'tY ' , : ',Of b la c k " ~ f l ::l, e e we r e 'et t racted t o,lI he 'b ov i ne bai t:
; , . <
r~ the r ,t h~ n ,.e o · the .:tJt r u c: t ur I 1" .~·o.n f o r ill a t l o n . of ' t h e ' trap ',
. ,.
. '"7 .::. ....; . J .
. .:"L
~ .,.. ' .-.•...,.
..". .
' .. ...... .,...· co; ·
- " I ,-, ' " " 0. _ '
B. ' 'Si ACk FLUS lFaIllU Y·: ..{, ,Sllllu I U da e ) : -
;. . . ' ~':; ' "": " : : ' ~'''''' :..,~:,'' ' :: ;":'" ;~.-'- - , ' "





. .. .. . ~. ~ ~ -: " eo~..p~r~'O~..:~:;~\f.~-:.~~'~_~!! ~ , : , r; e.8~.! ,t ' · O~,~ a1ne d in · .t h e. : _,
~ a.t ,tl e -ba 1t~4. . a .nd " the ,~, tr a p ' '!u ."lII.ade t o 1nvut i ga,t e , t,~ e ' .
. ~.88UII.P t l 'on...,th a t: ' ~ nd,e'r t h e' ,'e O-~d l t1 9 ~ 8 of ' ,th l ~ s t u dy; _ di. anie-~
·~::;'~:i~¥.'2~:f~~~';~;,:~:;:;:):~:::f::· ·.
. , ' . " .:ho . t:tUe,~:1 ~i,,, a~.t, ~.~liY • .~ t1llles wh en. th~ c: . tt~e ",:ba1 ,~ e d tla p ~
l,_" . '.. •~~ . .}~;" ~~; ,.,u~>t , :~ D . ~ a. : :" : ~ :;; . ~,_72 ~.
,, ': ':~. " " - c',; ,,· ';'. . ,
."..,. ";. . ', Ci Y 1lelau;'e .bu'Qd ~·ne 'e. ·. , .,.... • '
... .... ,. , ' , .
'-.: ' .A'< ~n..~~••~y ~~i:·':;•• }~'. ,t ru~ to d to t~.~ ->..
1i1P oth . ~;L. th.,t . .... a e h t r ap . ov.~ th.e., . eou rae ,ot the t rapph~ ~•
.-e·aeon; ~O ll~~.ted a 'g i v e n ' ~ P . e1~S ··~n .•~ClU·U , p r~p o r t1'n ':t table ' :
3';. The tot~ IO Q~a.b.r ;~'i~:~.-P . ~1. ,: .'( -a; ' ~P.e1•• e o'. P l n) .'
eoil-e.e't-e'd 1n ·th:. ca t't.l e -~ ,jd~ . d t ,u:p :i ~t:i~:"c:~p» " .t e ' ....P~~
d.yttr;~ J·un e.3 to A~luat"':~i6dur~~":"~he sa.p i. ;;;;"~12 i;O .
."'" " , , . :~. .:. ."~ , ~'::': " . ",,~ . ,.~~ .
13 ;30 . 1 1 :30'1 ~ 18:~0~ 22 : 30 a n d 23:30 bou'l'8 ( SST ) wer e ~
co~pa$. ~: vi.th th! , t\1t,al .tl.u lll~,ar ~ o,lle ~,t~:d. du,~1ng th.ll.. ~~~~~e .
~,ou ~• . 12 :Q ~~13. ::~." . 1 3 10 ~:, 14 1 0 0 ., ' ~ 7 1 .~.0.• .I ~ ,1 ~0 ,.~ . 18:, OO -1~ ;O O, :. , " . ~ '
22.:.9 0.. 23:00~a,? iL ,"2 3 100-2 4 , : 'OO h o.~ ~ , ' CSf r> .i n t lu~ 'C,02 tra,p"! .
J"~1e ~ eOll e~t !-d' "'in ' t h'~ ·~~t ~ le-b a 1t • .4' trap du;~t1R t h;
. re'aa1nlna sa.ph . tl~I2:00 ·. 13 :0'0, 1; ;00 .. 18 : 90 e':':.! :OO~-
1\ t • >::.. .. c "> :'.
,' : '
: . "':\ ~ .
.0 . .. .---..: . 0 .c.
. ' ;;>~ • I
' . : and 24.;'00.. b"bo"t"a. ~ ST ) wen . all:cluded fr o . th e c!OQtl ngIF."
. -' "_ t a ble .. ao a~ Q Ot._ to; bias t. ~ e c.o~p.r"'Q ,b y f avou ring~
H fat balf ~f th: h ou r . ODly~ .e o'.p·l -:.i~ ••• ple d a y . wer e
e OQille r~d 4o-r: Do t " ~ wei g h t a p art. i c ular time of da,.. "
....... - ' ' - ., .~ Th e Ch i aquare ·a t a t 1.a t. l c . " a aJ . Dot · : iHg~ 1f !c . n t . ( ~2 ..":
" , ",
" ( ~'>· · D" 1l.l"' - . e;.t.1 " 1 ~~ / ~ / / '..".
' :' "':" ,:", ;. ,. / .,.\ •., , ; , ' : ~ ~ '~ " "<" . ",; ' , "
' .. \~ ' . •~ · C2,. p a r i a o u :'°b'e t v " e n' the d ~ll,, ·c.tch · In" •• c·b trap .f o r : 1' •
.>: \)~ ~ ~ ·i: U Ill .> " ;'_ '-~ ~ Qua i:./~.~~·~·U·:~d:~ ' 'C C!'~P l·~• .~ ll·~. .-.~ 1: ~:t . ~~• ..'
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~·~ i. lec: te d , 1n the ' , c:. tti.e-~'el!: ed · • l="r'ap : dU~i'D~ "'t h e. ' r e m.ini n g
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"o t. the hour '. ...
1/..
fli e s co l lec te d .i n the eattle:-baf. t ed · and CO2 tr a ,pa; wer e .
". ,
fho'd '. ,f .o r ,!.. ~. ( r
v e n~ e t u m lv e' ~ e cundum :-C: o ;"'·p l e x ( r
'. ,8 5 5 , p ( . OI ) · and ! .
. 9 71 . p<' OI) ~
l!I i8 ~lfic ~n t ' c o r r e l a t i o n ( r .. .'- . 1 3 4 , p~ .05)
wi ;t h !!.. \ ~'u t'a ;a \Ta ble' 4 ) .
'~>
not f oun d
"
.'
u '..,.'~ "::-:: :,::::':::.'"" to , d 1? <na l a"'Vl~' a . " ~ et.,~' n ' d "
. ~y~~~ ' · ~'~t' ~le-ba ~t ed ', . an~ " C Oz ' tt& P s : ' f~ r '. i- . aU"~ t ii'1D a nd ! .,
venu a t u1D ive re·~ u nd u m camp,l e x .a r e . h O,wn:,·ln , Ta b re . 5 a n'd 6. ·-i ·.
.: '. :,v l t t a t .u lII,, 'i . · d.e e.or ~'1II an~ ~. ': " I~u 'ta;;:a ~er e el i 'lec ted .in
~U lII.b e·r.s ' t o o l o~:f o r ' ot hl :lI :c 'o lllp a r l e o n . ' Th e n umber .. o f . fll ea
" ~ n 'l'l'e c t e d ~ n ' . t b o• c attle -b '-ited t~'ap ,l n eb e .o r n~ n g '( 1 2 : 30' ;
• ~13 ' ; O b O . ' ~ ' S s r> . 'af ,\ ,', 00" 0 7," ; . 18' ; O , "0. "a SST) a.d
. e v en iR,8 '("2 2'; 3.0 '," 23 :30 h o ur . 0 . '5ST ) · · ..lIlple ' ·tll1le~ wer e
~Cirr·al.ted vl't h til:. :'-' - e q~ .l V . le n t lIlorn~o8 · ( '~ I 'O O: 13 : ~?
' ~ 3" i 'o l?'- 14 : ~'0 h ou ra S ST), "f t e r n·~.~n: ( 1 7:00 -1 8:00. 1~ : .OO-19 :00 -"
" , ". hO!ir~: 55.T), an d' , 'e~ ~ n ~ D'g O :2. : ,O(f-Z 3 :00 ,. ': OO.~2 4 · : O O h~u r a S,ST)
h~ u riy" ' c a t e ~ea 'l~ the C~2 ~ra·~-· . 0 Fo ~ , bo t h ' !. ., ~ ·a n d . ! .
'. ~~~~~ ~ U Ill ~v~.~ e C ~~'d~~,, : ; o'lIl,~ l)f ~Onl y' .• ~~p le day~ (C:O~P'l .tl ~.~,:,· .o r·
o t he.r.~ i,lIe.> .·.. In , "h 1 c:h t J:u: -- c 4 t t ~ e - b ll. i t. ~ d t,r,~Ollec:ted30 or
m.o r 'e · f l le..: wereu. e·~ ' :in , ' t h e ' a b o ve co 'r re la t lon R . ', . Th ls vaR
d on e ' t o ' -',. v o i d c:o r r·e la. t ~ n 8 t h e r e e c t e e of th e ,t wo trape
. '.
<lu;oi ng ,t i. 1De s in W'hi "c.h f e W" o r nq, tI,l ea " w~re o n ' , 1:I'j e wi n g .
Cu m'ul a t lve co r relat ion. ~oe f'f 1c lent8~ ca lculated at
varloy~ '-p ? i n t B
', .' . '
- ,'
C~fl nge~ :1 n th e re su. 1t a n t ,'· 'r: .v e Lue e " wi t h ' i i m,e CI;abl,e ll 5.. s i , ".
' 'I ~ ' ~ ~ n -b e , :lte~ n i n ~& bi'~~ : ~ S <i~~ ~"6' ~·t;b ~.~ · :al l . ' f . va· lu~8 .
ealculated wel:~ aigniflca-nt (p( .Q5} s'I)d po-s lt"1ve.. R va lues
, ~ . ' ~ , .
::.;:~::::::,::::~:;:~1~~:::~~:::::·:I~;L:.::S::: ;': I:A ~,I: : ~~:~, .,.'.
",~'<!h•• 'o f !.. ' j 3<X'U. ' ~~~:;:d. , :;::~:: ~ y: eo ~. ;~ ' e.. ~ ' h.~·' '
." : ::: : :': :L~~:: ::~~:y . ~:.::\ex:'.. ~., ' .: €h ~ ..••.~.~:..:,~~~::L~; :'
R~ma l~'~~g ·· t' . ' v.a~:u.e:; ~o~' ea c h' , t l m.~at-<ls i '<1;<1 not va ry ' gra-at lY ' "
..ove r' t,~~ :lI ~ ~ II~~n ;: ':: ' . :. . ,~ , .' ,)
· .1 .. . ·• • . ", '
' .. '
:2.. ' -s~ee~~e-a · pr ~ l! en, ~.~. ~rid ~ea BO nal:·. .~~'~·u'; .J;..nc·~ . ·, · .
" .'
... '
(8)' .S p e c ie s .pn;el\t . .
, " ~ , : ' . , . ,
..'~d~:;· ;::::';o :::~, ·: : ~t~,~f';::,:': k : :~:~.~i ' _: :':::,::,,~,:.: ;;:: .
::::~::;:: t·:r:t~::" ~::":~~ :::;:::: ':t:~:: :: e·: . Y : · ~~ :~:, i : : ', '
. ' ..~ ~ . '. ' .csttl~ -ba1t ed> t ,r a p · f'r~Ul :Ma y ~ 6 ..t "o>, Au gu s t. " 2S· . n d.;· 'w·~ ·th' ''',t tf e .
CC:2 t rap' frolll ~ ·J u n e 6 't o ~ e p t. . lIl,~er 1'6 . 19 82. 0 ' F rrlll '~ 1 2 ;O'O 't ~,· .
... 2 4':90' h ou rs (SST) ' :~ ·t ot . i il f 3 37 i nd 70 1 lIlI ~pl e a "' ~ re t a 'k en '
c a t t ,le - b a i t e d ' a u d , CO2 t r a p. . res p ectl ve l y 0 " An
'. . . , '~ , '.
. r'"
'43 ..
I:ak e n wi t h th e CO2'' tr a p f r o.
O'
" . ~4J O O to 12 :00 b o u n ( S S T) . I ~
. .. ."': . " ..
' A I I ,illlulU.d. col l ec ted · ( ~ 8 . S 2 0 ) . In both trap. var .
. . . .
f. mal e. From 1 2 ; 0 0 eo ~4:0? ' ho uri (S ,ST).,-:III. lIIl11 a lo p b:lil<;
e p e c Le e cOll p r i • • d 99 .8 0% of t he" to t al ' e e c en i n .ene
cattle - baited 't ra p • ( T~ ble 7) ~ nd ~ .95~ 'I n t~ e ' .C02 , t ra p
. ( T~ b le 8 )- . . ~h ~ .. t wo 1I0:t . . ~ b U D.~ . "n t 11 paut1i~.j ~ . : .... ..:
· v e nu ·t u lll / 'U,~v. ll d u lII e cep Le x a n d " p .: .. II h ;t ulII ~a d e ~P . ·g"'5 .stJ%
~ .~n.~~ ~.~ :~.~~ g 't 't h ~ ' ~~-~~.• '~~l C c ,at;h ': l.~;. tlt e . c~~ t le~b~~t-,~ d/ ·'
• .D,d , .CO£, tr- p:a" r uip .-:CJ.1va l .:r; !. . VaDUHU ID. / c.qlllp l.e ~ '
.•...•.· . · > ~~;\~;::;~ ;jj:~F\:1;.:~@~:;;iN~t;!~:i~1 . ·.'.
e . ' • .' '~. 6 . 53% ot'- t h e • ....... ;.,lo p h-t li c c a'tch I n'th e ca t l: l e - ba l t.e Cl .an d '.: .
....',:,.~;;·:;j~:;;i~;;j;1m:;;~~~!;:~;,fi(~:;::~:::::£:'~•
.'. :'.> ~ .~ :~~x :~: t ~ '.Y : " ~ f t :·~ ; ;.~.:-: 7~,:~~·: : ~: :~ :·: ~.:::: '~U~t1~i .,,::0
.", _• . : - , .. . .' .".~. OTQ1-t ho p ~ 1 1 1' . •al;l .d -l u . l il1u l Lu • . . . .!E.'.e. .. . I l' tl " Of
.... \;':l1~~le ~ : ~-o}tc~.;~ : . 1·~ <e , '''~ h~ ' ~- ' ' ~·~ ~c·~. ·._ , ' ~ i~ . ~.~~T~ h.O ~ ~i .i ~.c~ :\.n.; :
a.\ ? ~.e (ue Pa l ! h , J96~) ~' ~d ~ .. re . t :k~ ll . 1~. 1 0';; p.u~b••r." . ,
('lable 7' , ' 8 ) . : Th e i r pr~.enc.e Ln " t he . e . t t l . · lJa J:t e d · t r a p 1, · : ; ':
::-~ .:.':' .: . .... .:: l . :....-: ::...:~, .:'. :
' ,' ......-. .
< . ,..
' '> ' .c-
", ; . ",




,. . ~ .; .... ,
", ': .t~~ \l~~~t : .:~.~:?~ ;~::.ki: l!i ~~. ·:.~6~.O~~~: :t;o; >;(ji~ .~ ~.i ~.~. ~o~:s :'.:fi: ~m.- . 't~ e. ~ · , ;
, : ' .;, ~ b.o y ~.n~..' ?'&i~.,!.'. ",'. .. . ', ', ' . ," ,';
' : ~ . "
.... ..
::S'e...s o~;,.~; i: .'.,·v·~rt~ i'l ~'- ,":i~n : i:h,e", d!,-ll'y' .. 1lI"i!.~' . llulIIbe r . ' ,o't:' .
.. ..•·.• ·/~:~1rfH:~~;rg1~~j;Ji~~Lti~·~f~[:;11~ ·
f~o_:: i :_:::jr~::,:'~!}:::;;.:t~:::·!;~~·;i::~':: :;:::~~:~; ~_ .
:. 1, . ,. . , : ~ (SS'l') f,ro m j une 6 to Serpe-ember 16 . _~ ~ wa e , ' , ·
. :i ~ ~~ ~.,~ ~a .". : ~·~~r r< '.\ow- - < ~'U~~;' ~8' ·~:( T-a ~1 ; 8 -. :, ~~ . :8')'·' ~~ d -the:r'ef·~·r.· " ·
., :~::::!-:: : ~ ::Q:~~:~:!f~::'::: :;<~: 1,:>:~i:;:~::~::E:::;~" ~::." ~
.... ...• :::~~~#:;;~~.::::6§: £!:;~:~·~;~::::::::
", :.j ., · ·. g r ~ a. ~ 1 1: ,~u r 1tl 'g ' J"~ne 'O·lg8. · ..5a.• . 6a) . Ac:tlvl tYC.(Ul t .l nued at
.. . ~ ~. ~. t;;;Ii'~~;;~u~ tl~. :<. ;~~el uae ~ ~ .;;;; " A;'~u" Li:~'>
"'.·.~~::~: .~:m~:; : ; ~;:~E;j5::::~~::::,:: :;.~:::::~:~::: ~'~~b' r .·' :., .
'', ,
, ': ~
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',: .. . ~~~.\,vt: ~·:: : ~:t::~;::~':::;::?: ~:: ':: ·:U:~: ' '.; <Oll.<,L'
' - ' d:u~~:L ri.·g · . 'la. t !l!- 1'lay' and '..,&8: i:ake ,:t)n -l o w', nUIII'bers•. t h ; ou g b"ou t ' ·it08 t
of J Ulie ( Fia'. ' s ~ ~ · 6-~';. ' M.t.x i IllUlII·· a c t ivity occurred in' ,'~U I Y
· ' wl t ~ .''' a · . se e o ~ d:- ~ ·~i n Qr: . : ~ ~a k ,'' I n ' .mld-Augui' t . : ' ,'Pe a k nUljlbere
"' ::~ "-:::j:::,~,;::/~I :h::::::::::~~:'::::x':::':::.::"o::y:::.
."..', " " n'U ll1 b ~' I:!I' f- r'~Jl ' "; d~A-"gU8~ : ~:td :' S e p: .t ~mb e r . a t. wh l,~h the t h e
.'; (~~P!.:::;~ :':;::::~ ':::: :::· .~ , i ~ b:,'i<'~';' ss-: ,~, "
':._ ~:: ,~~:: :~ ~; b :: : ~ :~ , : : ::~::r. : ,: ;:~/ o::::~::i:: ::::'Y la~: .
. ": J une t o, e~'r-lY ' J~"l Y ' ( f: i g :~':. S·d {. ~h:r~a8" earl y , t :Olll1 d- Ju n e Wall"
,. .::: .::::~:: ' . ::;:::~:~:~:::I::i.F: :~:: ',::::',;::;';a;_ .:~;
. to l ~ ~ " Jd'IY : ." .
' Se ) •.,:, .
~• ..S1 m.........../-!1tt a,t u . . , a_ tI • •'Ili~ -Septe~be r ( F i g . 1h. . ,,' . . .I , ,- 1~ d e c <1r1:\ l11 wall , p ~ 8II e D t 'f ~ v e r i i o w nU 'lll be~1 f J:o~• ~ ,e ; r l ; July to lD.i d-s·e P t~ lD ber (F ig: :; 7.)'~ • ". - . ",, . \ . , ' . .. " .' , ' , ; . "
5'
. _-;-'
3'. Di urnal Ac t. iv i t y and .t h e If\ I l u e n c e o-t Meteorolo gical
, Condit.i on e
" . . .\.... .. . . .
In o r ~er to , e l u,Ci d a t e t.he r ela~io.,n.8 h:l:~}betWeen weat. h er .
and ho st.-seekins act. ivi t.y t.h e n~mbe_! s af!. ~ and !.
,~/vereCU~ d4l lli . :C o'III'P lex ' ' :~ l le C-G e d in the ' c~tt.l e.-baited .
' . '. '
....t,ra·p y?der :va rious ee e ee ee r c g r e e r con.dit.i ~ua
, " . . '(cL
(a) Prosll11ullulIl m1J:t.UIlI 'Sy llle .a nd Davlell
. -.-. -r-- ' - ' ., ./ ~
cOlllpare~.
, .' . .
TJ:le re a ult.a of ' t h e ea t. t l e':'b a i t 'e ,d · tr:sp ~ .e e v e r a L
select , 'd a y ~' ' Wl th ·m·e t. e ~;~ oJ o g':i. c a' ~ da ~a ' ~'r'~ ' s h o wn ' i ri' F):g1,i ~ '~ S ' 8
• ' l , " " ._ ' : . - ' , • . ' . .'
t.o 11 . ', Sp e c .i f i e , daya , illu8trat~e pre,val.ling. trends . '.i n ·
act1v1t.y ,~. r o lll June 7 t o Jul y . 8 '~ when ' 3.3 I3!. IIlbtU-III' (97'.6%
c()lle4ted in 1~.2 sample .e a ee e ,
F or e Ach ~I th ~ , : ~hree we eka of " maximum' catch .i n .t h e
c8ttle-balt.e~ · trap . week ~ four, 8ix 'and : ~,e 1! e b. :' ( 't ~e dates . of
'e 8: ~ h week ·a'r'e '.iiven i n append.h A),· a:~IIlPI~~.1~es Wit h : the '
large.'t. cat c h e s ~e re summe·d 'u'nt.,'ll · t h e total . number of flies ,,:':
in thell! aalllpha appr:oaeh~d' 75%"of th~ ' t o t a l ... · ';'e e~~y eateh'
(Ta~le9): ' ,Ae c' i v , t y ' ~aa c one Ld e r e d hl,gh in . t ·h e a e 18111pla
.S , t ' i ~'e'8 a~d low in':rellai'ning . a~ lllp"l e t.i:e,a . , Th e r a .nse : o f" ,. each,
'----.J. me'teoro'to81 e.al.. condi.'t ·lon observed durin8 :.theae . h'1 8h ." .i1l:·t i V l ~,y
" &amp'l e 't'1me ~ was tabul.a .~ed f~r -e a c h · w~e ~ . we 'ek~ ' !e~r'e '
c~uald8t'ed I18p ~t'&t e~y 't o , ~'v.o~d : ' ~ d,1ff~'cUlt1e-a , pr'iu ~~,t ed b y
jt';"~U:I.t :fon change.,; within each- week. ch.ra:Se'll ~e X'e.




· Onc e e'a c h we e k Ly r a'n g e ",,'as de termined , t he th ree week ly
r a n g e s fo r ea~ch met,eo ro loglcal con d i t i o n wer e p l)~.ie~ · (~~b.le
.;ra :::~ ':'~:::~~:'::; ~n~:; :~: ::::i ;:~nde:::::i::~ ,.::::.::>
l ight :I, nt~nll'l~ po'phd- r~~g·e.s.., inay be, c c ne d d e r e d a ~ the
"-mete o 'i ,O/~~ l ~.1IIll"ta 0 ~ h ~ C ~ .;:l t. Y I; . s u c ~ . t h at b~t.h hi-'gh
a n d l ow ac t ivi t y could ~.;c ~u r wltp.l n .v- .c o n f l !1 ~ 8 of e ach ...-.
d ·- .tillltt . : ,b':lt. ': o~ly l OW: ~' . a c d. v l t Y · was .".obse rve d ,a.u t s i d a t'hese
I .i 'v:l it s .... T~elle . U 1ll1t a · o r rii~ge s .~ppiy . on ~ y t o , . t h e
· af O~elD.ent lo~ed: we e k.II• .· f. ou r . si.x : ,a ~~ ..~.e \>e n< ~~:_~ 3::?P.i fl1. ~·8
( 8 8. 5 %, o ! · th~ lIeaaqn 's ca~ cb " : in , . t h e 'c ",t t l e - b a l 't e d t rap)
. , . .
· ~~re . c o ll e c'l e d : l n 1~2-0 samples ~1~e8 ( Ta ~.l ~ 9) ~
" I C o rre l ~ ~ l'o n C';~fHc1~n ts · ( r )... ;,,~'r~ c a:l cula t e ~ ' f o r ' th ",,", ,
d e g ee e . . o ~ :
e.e e p e e a.r u r e ]
, . . '. '"-
assoei"ation . b e t we e n , a c t i v i t y andsmbient
l1 gh ~ l ~ten ~ ~ .t Y~. D.~'~~' ~ o l i 'e.c.ti!~ '~ 1t~ •.: t ~ e ~~ ~ t.le.~ ~·~,i t·e d,~"ra p " t\
.i n we e k S ',f Orr , s ix an? ae.ven we r e .u e e d t o ce Lcu Ee c e a ll r
' v a l u e s " (T.~le . 1 1 ) . Each of the'. -t ~r8 e ~8e~s ' W;U ".a n :- I y . e.d
· separat ely ' to ~votd ' d 1 f f 1 c u l t i e a .p re s e n t e.d . by populatIon ' ..
· ' c h a n g e s . ' . ~U~1~~ ea~h . ~eek. all aa.p'le ~ : ~4 1l; en ' ':'e~e - , ~-,aed to.
. ' ~
e a Le u La t e ' each I' va l ue 0
~ ii:tc e ~ a C h . lDe t ·e·o r o l o g ~ C ~:l .~ondl t 1 o n under : co'n~ 1.~ ·e ra ti o~ ·
" ,1II,tgtlt . ·~l nfl~ e.n c e a:_c t ivl~y; ~'~~ ~~'~e u n f ~ v ourab lene .·/ 1~ any
·.o. ~.e eOn cl1tl ~ n lDa y 4 c:t , t o t nb,1 bit a d t i09;i tY ' du ring.t 'hla s ' when '~ .
othe r 'c on d i t i on s are f~vo:u r !lble. 'Th i S w1l1.b Vi o u s i y 'Pu t







e ee e r r e re e e e were alao c a l c u l a t e d (T aD l .e 11) f or eac h
met e or oiog l c a"i c:on d i t: l lfn " ,wh1 le omi tt ing t h ose 8ample 'ltl'~'m,\;
Inwhic.h: soy 'of ,'t h ~ Ur...l ~.~ng c ~nlrltlon8 f~ l ,l o u t 'a i d e t he _
meteofo,l ~g'lc:ai limit s 0 ,£ hlgh activit.)' det erlllin,ed In :Tabi~
10. ":teorOlo8·hal . COn'dH~.ons withi ,n . t; h ~ 8 ~~,1 1Dt l t s w ~.re n ot
g.r.~ _~tlY 8 u p p r~ 8 8 1 V ~ ,. ~. ~~~r~.,~' a,CerVi,C. Y ._ ~ 8 a~te8t ~d ~ O:. b y the
l arge . numbe.r>'"of l i l h -' c o l le c t-. d ( Ta b l e _9) 0 ' ". .-
. .:~ . ....... . . Th: "resultl ' -Of th e CO2 ~rap :·~~~ :·:- ,' · no i:.·' CnDfl .f.dered. in~e~.all . ~~ a . d . ~.lY basis 8~n'~/ " .t e mp U::"" t ,u r e, ·~·a ~ - ~ h:~ .~o'n ~ y
me te-ci r o ). o ~'l c a: l : c on d l t l o l'i. lIIoi1:t~Ted on a . n e a r l y co ntinual
rne cattle-bal~.e cl" trap .
- _ . ' I
\49
.i> :
( 1 ) Am.b i en t. t.elllp eratlor e
. :. --;"
ProslDlull um ~ spar s ely .. cQlle ct"e i in" " t h e
c8 t~ le-ba l te d tr e p bel ow 1-1 vc . or "s bQ";"e 22 °e ( Ta b l e" 10 ; ..
., Flgo . 8. 9, 11 ). Betw e e n ,t.he ~f\ ~emp e t' atu r l'; 8 a c.t l,,: l t.y
v a r:[ab1:e-. · · · Ac t;l y i ty , .-S,!:to we d ~ ,1 o w ' p o s l t l 11e , ,c o r r .e l a t i o ll . ( r .- .
• 303 . p .<oo.s ·). wtt.h .te'lIlp e r .ature .~ : r l n ~ .. ,. ~ e e ~ , . f O._U. _~ _ .Wh. e. I\ . 41.:I:.' ; :~
r . •ample .•i... .during th'" veek.",er.'ueedi ~ tbe~~rr'ht10n~ .;,
.. ' : j:::~ f::)~~e N~x:: :::o::!~~f i::::u~~:~:.~::: :: : :':.~:~dW'::,:.'
- i o w ' ~'u m"h r s ',';l -t h · · t h ~, CO2 t rap; .( 6 ,·fl:eu " or ,"~ e S8 ' p e e . s a ll. .p l~· ·
. ' ho ll t:') ' w h~ n ex e me an . houri y ·"te.. pe· r ~ftui:'e : ( a n a ve r a g e of en e ..-.
. ~~Ui!ly-'/~~;~um ' la ~ ~ .lIlin:l"U-1II telll'p e r"Bt ure'S)fe ll :be :l Ow 9. 5
, . 'i iso vk .t :h l S mes 'n t e m.~ e r,a t u r e ~c ~~,;~ ty v a r iab l e.
',",'
. , ; yJ . .
s a t u r a t' l o n d efi c ienci es '
O 'i) saX~r~tion deficit , ".,. , '. ;
.~..
: . Al It '~ugh ' a'll c:'Or-r e,la t i 'o'n 'c o e f f i c i e n t s' 'b e t we e n ·. a c _t -t v l ·t y : .. a no:!..
~·~ t.u r: . ". 'c ,n " ie~.i c:-~'t · .;~r~.: '· · n, es~\:~"V~ n OD'e w er e.s·isnl f"ica ~·t
' . '.'j". " . t:
. . ", 4 1} h i g.h. ' a•.' 1':Z.• 6 ~' ·-m~ . Hs~.: :· - ~it b'o_ug h, ·t~'!'" .. a'jo~1ty. 'Of aa1m:ple
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I : '
H~gh' :(c tl., lt1 v •• obse;ved :t win d spee ds as hla~ AI
• 9 ~S · ~.ll~ : ~ ~ 1 8 ' : ' 8 ) . vhe.n?as s p eeds e~ceedl.o_& t b i . " . l u e we re
1M-8rh. h Ij ~.,oc l ir't tl d wit.h l W., sc t!';'i t.1 ;' " ( Ta b le 10) . ' Wh e n
. .... - ' , :, ." - -. . _ ..: . . ., . . . ..,; .' .. ". ~ .
~ o ndl t1 ~~a-'.: o,t te.lIP~ ~.,t ur ~ ":" a . t u r . e io n . de f ~~ t ·.e Dd re f l ec te d
. 'U g\ t , l n t e n;lltt y. we re 8.:h l -ra r .. .. a mple p.e rl0d-. wit h hi g h . ,:
Wl~d8 .~,~~ - ·r·:· : f ~ v~ r n1e~" t b l !" r ~ 0 1ll. p . ra b le p·~rl 0d . w~th_ . ~ ~v er :
", ,' , . ' .
· ~ p e e d s . T~ . ·' t ? t .l ,lD:o,rn lng c a_ tc ~ 0'0. J u ~ e ' , 14 , .wi t .b ~ ,me a n
. , . . " " . " . . •. . i . - . .:»: .. . ' , ."
wi o d . spe-e.d · · o f --3:, .... / b . v aa f ive " t i llles g reat e r t h a n t h at. of,
J u n e ;l:i ,; ~ ~ l ~ ~ ~" ~ean ' 'Win d "s pe ed . O ~' ~ : 8 ' 'k1ll/ h', { Fi l " ' : l~ )'~ "'
l,ea~1n'1ri ~ :: ,-u'~ : o r ~ '1 ~ ~'i c e 1' ~O Il,~, l t· ~' OIl ~ •.. ~!re !,~lla~ o ~ 'b o tb~. ·.
lIo r ';' t;'-ie : -'.: . .' . .... . .
S·l. n'l f lce iH . 1I••at l u . corr. l. ~ ~ ou b. t we en eet.1 Y1er . alld :
. . , . , . ,.
e»:d 11' . - ( 1" :";' -. ~ .S 1 " p( •.Ol) wh e n 0111,. t.h o . e e••p l e t l a e ll .v e e e
• " i '
u,_ e d - t D, ' vh f e h .r e . a i ll h . _lIe t.e o r o l o . l c ll'l' c o n ~ l t,1 01l• . . l el'l
~,·i. ~ h ~ii/~ h;\·et.e~~Olgl lC.'~;__ l h l u -0 1' h is: h · 1Ic.t. h it,. ·:· ( Ta b le
"
\ 11 )_ , All . : r ,..~~.#.~.~. · c o n d at. l o u
:~. p >~ . 0 5 ) :
r . , ; '
" ." ", ~A c:- t l v1 ~ " - d~ ~ P P ~ d · . ba "r ~ l 'y' u lld e'r ' ;~ ~ d:~ -~ 10na IIf . '~ . t :.~e· l"Y. ; .
1 0~ '-'{'~ s:~ t ' ~ : t.e·n'd t y . ~~ ' June '11,'(" '1 1 ": "' ; 0) e n d Jul·,. 8 ' ( Fl g .
, . ~l,> , t~ e ' :~·~ .be.~ . . .:~!-. .f ~i~ . "~11·:c. t ~ ~ . in t h.~· · \' l~ a ~ .e\'~ D i ·n ~
~h l ch e t ' -' UIUe,t, c on side rab l y l owe r
.:..\ .
5.'
o tl ly li ght ·
t"n~ e n s.1 t Y 8h~ wed" ~ riy '~ ~PP~[!c.1a ble ~bange •
.:. Ac t iv i t y wa e .n e ga t l '{l!,l y , c o r-re la ted - wit h l i gh t . t o t e D.8 i t ; ,
dU i~i n8 wee k f ou'r ( r ~ . ~ ' . 4 0; . p( .05 ) wh en on ly .t h~8e sa mp le ' ( •
. I ' ~ . ' . \ ' . ' •
I t i llie s . werE! u sed - in, :' wh l c h t.lte remaini ng .ll.e. t e~r.o.lo-8 1C& 1
condlt:!....o n a J ,ell within t.h e lIl.et ,eor01 0 8,1c a l lilili-ts , 9 f . hi g h
ac t lvl~~ ;~ i~ble' q) . .: Al :", r ~ma : nlng cc r re La'c f on o'Ot '
lJt gn l .f l ca o t ~ _p> .0 5·). ,
. An.. a-ppr:aC~ i rig th'un.'· d .er·a't~ r~:du r ln i '~h e ' 'e v~nlni 1 "
.. . . . .' 8 ~lIlPr
'p e r i o d ' of Ju ne 1 7 ' .!)l'OVl de d' a~ .oppo~ t u n:l,ty ~o?b~e r v.e t h e
I nf lu~ n C: e ~= _. t his ': eo~·d l t1.o n "'on ' b ~a ek ' 'f i y ..... act l'~~ t: y • .
.Th~n·de rcl o~·d 8 .wa ~ e " n o t l': 8 d ~ ~ o r t l Y.~-'; f o r.,.e ' t he . ' 8 c on<t e.V 8 ~1 r:g
S81l'~1e.. :~ ,t ~li}Ch tj·llle ~a c t ~V i .~ Y · su r~e d ( Fig . :~ " I O ) ,. In , 'n o
o t h Et r ' ~Ple ; t 1m~ we'~~ . il.S· . ma.BY ._ ~~~- . mlx~um , " ~o q.~c t·,ed.
T e lllper ati:ar e ~ ' wi~d ' IlI p'ee d ' -a n d sa t u rat'ion : qe f l'!i t' d!-'d·...'n o t·,
" h~. a .' ':a ;' Y ' ;U '~;~. 'f'la ".a (1,.a: . b a<wea~ . ;ba, · f1:~ '}d
.se c on d .-',a ll p l , ti m; , ) , :a lt bo u g h f e~ le c~ e d l1 aht. ' i n t 'n. IlI H y
fell ' ft"o m -5 ', 50 0 t 'o . 1 ;120 ' lux ;: No e e r e fU~ -du.r 1~ g·t b l'! ,
. . ' i , .
s ample . p e.r l o d, ~. The c4oJttle~~a 1 t ea :t ra p waa not 'Ope ra te d
~uri.~ g · ~e a_"~~~:.·~a1 n _t h ~ U- 8 h ' 'f:" ~ wa.!'. Itn owQ ' t o b e a~t1ve
' . . . u nd e r ' e on 'd 1t:l 0 ~'s of ' _h~.a:vy i o ~: ( 'Fi g. 11)'. ., '
f .
52 •
. -( Vi ) D1.urn a l pa t te r n of boe t-seeking ~'ctlv :l: ty
1 , '- '






.. The 'e v 8 n ~ n 8 8~mpl~ p e r -tc d of Ju~e 1 7 " was ,_t a k e n' !10der
,e x c e p t l o n a,.l e l r e \.!.llIs t a n c e", ( 8:e~ · ab o,ve )' ·' i e a u l t l n g . · 1.n, an '
- ~';'U":-ll Y la r g e n.~ibe; of l nd lv~'duale s : Th e ~ea~·l; ;·. · ~ f. 'h',
\l amPle p eri od a1onj!:~with th e c.o r r e 8 ptl n~ l ng a 'am ple ' h ou t a in~.~ tb'~, <='02 trap <' 22 : 0 0 - 2 '; :~O a n d 2 3 : 00 :24 : '0& 'h~ ~ rs ' -~ - 'ha ~ e
- ,.;1 • . . .- . ,/~h ~ Ufore:'- 'F;~' :o lllp : t a d' · f r. ~ 1:I. ; th e . ~~llIra l; Z, ~.d 8~aph ~\
a ct1vl ty ..:~ ·a<8 Ch ,eir Inclua l0r~' W O,U l d . d,1 8 1;0 r t ' ~ h e p r e ,d,O lD. l n a rl. t .
p'a~'t ern :':' f _~~~ 1vlt; _ ·.
Tbe""...resu"l ts o f t .~e catt.l~.-:ba'l~ ·ed . trap (FIS.).' . .l~a)
;~cd l c a t e '. t'h'a~ z-. 1l11xt 'ulia was moat ·.a ctive. iO:the ;"~~.n:l:ng and·
• . . ./ ~ - ~ ' _," . - , .<" , . ,', -' ' .
afternoon 'sampl e p.llriods o Aeti v ity wa e us u all y low in , the
'~eni n 8 ' ._a·;:Pl~ . ~ ~'P,e ~ 1allY n e ~ 'r s u~seto·· ' ~h e ~~ s u' l t e ' ~ f ·. t·~ ~
..~?2 )ra p . .( li g. _.2 2 ~ ) , , · ' e I1 8'e·\t ,i ~ 1 1.y refleet t h os'e " ~ f . ,t ,h e ': ',
ea tt l~-,1?a l .te d < t ,r~~ ~ , ~ · T1,\ e. ...~. ,j o r \U of f11ea t: ",. o ll el t.e d
fr olll. 8 : QO :~.o~O i OO ~oun.. ap~ ro~hI8t~.10,f-al time (11 :QO t o ,
.2 3 : 0 0 ~~u.~~ ~S·T ) · 'Wlth·: ·p.'.k . e~:£ v l ~·Y;, ~~~e.u rr1 ng fr~m ' 14:.op' t ·o
19 : ~ O"~.o,u rs , . p p, r o X i m~ t ~ l .~ e al~ii~~ ( ,~ ,;;~~ o , . t.o· , 2 2 : 0 0· " 'h ~! r s .
, S'ST ) . Ac t1 v i t y ' a r ea tJ.-y. d 1minlaWed ' ne."r~ 8u :na.e t . 8I1d . r e ma i ned
. ' " . . '. '.~ " ~ -.: , '- ' ' ," . ' ':1 , ". . , . , I ' "', ,: ' ,
: at 8. yety ~ow. I ,evel . th~0.\,8~9u ""t.~~ n1 ~h .t . , :nd. ~ a r~y b~Ur8. ' . ' ~ ~,
t!'e lDo rning (2,0 :0.0 , t ~ 8 : 0C -h.oura 'apP'r~X1mate ,loeal ,~tlme~' .















f. . " ' .. ,~'~ .:r •
(b) ' S i !l/:u liu m c;e nu 8 t u lll-/~v e re c u n dtlm comp iex
_~ · Th l!
',' ~,,'.. . '- '.
,.• 1 Xt UIl, v.as \a d o p~d he ~e . T.~e t'e.s·ults 0,£ .t ,~ ~·, caet.~ e:~t~d
-trap Jor:~ 1I~ ~.~.r~ l 8e~<,e·::t day 1 a re , 8 1 v e:D in Flgul'e.8 14 to, .17 •.
The ' l! ·..· da y s , ~ l l u l t ra t e, p ~eval11ng . t. r e nd s I n a c tivity fr oa:-.
" J u n e 28 ' 'fo Jul i. 3 1 . when 6 , .Up i . .~/vere cunau in ;
J ~ m~~~x ' ( '8 9 .. 2%' " ~t' i tb':~IIl&-tlO~ ;-. c~ t c h ' i n th e cn't'l~-~dted
, . " .. . , ,: ... . . . .'
t t'&P) : .we u . co l~.~cte.,! :,: 1 60,~ ~.~i~~ · t im e a . ~ .
The .et e or~.o gl ell"1 )L~~1ii8' of ' high 8-Ctivlty rat eacb
~ lI.e t eoro lq,11ca l CODdlt:qn~:~own I n Table 1 3 . FI! e •• . .
collec te d . 1 0 th e ' c at>t l e::.b a lt ed trap du ring we,o ks ilI1 Jt •. u!~en
~Dd : ine ': t h e" . d !' t ~ lI· o f eacb ·'W'.e~ a:e -g ~~7._e~ fn ,.pend:h: ~ )
we reuaed _~Q . de :te rml'ne t h e"u .~ 1 1ll 1 t, S ( T ~b l e : 1'7)". ·' Th e r ~ s ul t s
'o f, J.~lY· 26 " h ave b e e n inc lude'll. s e - we ek nine, U ', a l oW'" nu~b e r
' . -. " . .'. : -, .: "': '
' o f '- . a mp l e t .imes .( 0. __ ' 24 ) wu o b t a i n e d ,: n , t h i .. . , w e ~k . Du rl~g
th e ,\~ ; we e k B _ a " t ot ~ l o f . 5 , 817 f·lie~~ ·~8S - :8 % , '·~{ :the, ~~~ao ~'11
,a~O::: ':::~:':::f ::,::~,:a;::a~: : :~;~~: :::~:,::~';, 0" .\~. j:
~e.{r'~e ..,o f, ,1I8·OCi:e dfo., be t w~ ~n ~ e 'a ~h ~~ te~ro-{ol~c,al co nd itAon :
( "~ b.1,e n t .t·~m~e"";" 'I .~~'n~ . '.SPe.e ,d ;~.sa tur.t1~_n· ' ~ e~f:~ ei t, ,~,~ d
~~~~.t,ed . _~i g ~.t I , : n ~. ~ Q a. ~ t y ~ . .a n·d ::t i .Vi t y . ( Tab~e:/4). ~ , . D~t_a
c oll e c t ed wi t h .t he ·. c ·l!o t t l e - b.a i t e d trap . . ~~r ln8 .we e k ll si ,x ,
~ ::..~T:: :: :.: ~ : ;:;;~..~~~,1~:::',:~: Y o :6id:; ::. :a~~~:~v I:?J~ , a.
, res en te'd ili" .F.~ &ure ,14 • . ihe ' :c~,~V1ty pattern .. de t a r~l n e.d'~ ; ·
.',
". ' ''' ' . :..
. "
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.'(1 )~Gene ral cOlluilenta •
by t he. ~att le.-:ba,lted t rap (F i~ 18a) ' 1 • .' baiff .-.~ D. '" dat ~.....,
~ o l le c t e 4 ' h ~'1Il ' JU~~ , 2 8 t o ' J .uly ~( ( 6 , 107 pi e a -89-. 2% of
Be a~on/B Clltt c h")..:and ",t bat o f ,'.. th e" : ~02 t rap , . ( U ,g . I Sb ) - f ro m ·
. Jun e . 2 Q Au,g u \ t 4 '(.4 .4~ 1 f _~ ie .~ .; 8_5.,9% of ~ h e 8ll! a S o D ' 1iI




A . d'(B tl D c~- dep'l'~',88 1 o n . in -a f t e r n o o n' , a~ t l:",lt y
· -' - -=~,..~ ~.;e ~ve,r , o n . J U;Y :,8 : "(~~, . ' . 16) " and ,Ju ly 2:0 •. (F1,8 . 17 ) . a t
.Whi-,~h ~ t,1~_~ . t~~pera t~~.e ,' " .~t~·r a.t l ~ D" ~e.f .~.oel e, • .w~~ci - , ~_P &.e~, . .-8 t!.Cl
. ~ ·t.,f le ~ t ~,~ i1 ~ h t. I n tf! ndt~ w~ r.<a~, ~h.e 15' ~ l~ h ~ 8C _ 'P? 1a t ,: o f th ~ .
. . ~ e adap le ':d ay . It W~8 _n~ueed' that o n / .JuIY io . .i · · · ·II.ar\t ed~ .
., ,5, ·;.r·~.:.:::r,:~~~;~:~ i::!~.::::1:0,: :~:c::,:::: :':~:::h.;~ . :~::t:::::f",
- :-:i. n c~ f1 a ae''' i.n " a c: t,i ~i.t y (F '1S ;' H) . ce . "Ollt da ys ' peak a c't1Vl~Y
-, ,'': ' : < o C ;~ r:;t ~h~::·t h fl <~.~n l ~.~ ·. a O:d ! ~ :_ .e ~~~_i ~ ~ _~'~' IIlP l~'~ · p e ~ 1'o d • • ' On
. •,-,~u .lr " ~:_ .(F ·l S ~ ':1' ~W'he~ ;.IIl~teorO.1oalc:al ~ c-on d ~ t:1 o ia l ' "d i d not
. ~ b",~8 e ' , 8 ! ea t ·lj. f~o a: .1II0r:n1 ~ S , ·t~ · a .~ ~:~r.n,Oo n ··~o ".~,e r ~:o d }F .1 ~~"":' 1n
· . c:i;Y l i:Y _ : ~" ob.~r:ved -': . '.
~ ~ " .
e e e ue e e a ca : · d:e f l c.1.e n c.l e s
..
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. p < . ~ 5 ) · be t wee n";a c:t i v i t y_ "a n d t emper.ature wa s fou n d dur ins
we e k s e v e n v,h en . o,'h ly l:ho e 8 s a mp l e t ime .a ,:, ~re ,-u s e d i n ' wh i ch
. . . ' . -
t he ' r emaUl.lng · 1118 t eorol081.C&1 e o n d l ·t -l o n s ' . f e l,l within t h e
. ~~ ~ e O r O l 0 $; C ~.~ 11 11l. :l t 8 "O f h~gh_ ..a c ·t1"'ley q-~b ~e 1 4). No ot~ ~ r
" . " " , "
o',. l g n 1f 1 c a I\ C c or rel."tioDS" ( P > •.OS) were "f ou n d •
• F'~1 ~~- ' were , ~ e ~ e "" · t ~k e n .in l~r~'~ ' numb er s in the co~· t ra p
, , " -' . . " ' .
( 11 'f l i "es'· or ~ ~ aa 'per. ' "samp le ; h',our) wb e n t h e meaD h ou,r1: y
t~'~perature 'f~l1 b·~io'w. ·. i o ° c 'o'r " a b o v e 2..~.5 °C,. ' B e'~w ee n
._ 1_ "' / ' . •
..eheee eeen e e e c c e e e ac t i vi t y · waa v a r l .• bl~. ·
(!itl ' Sa t u r OU o n :d." ..l .
.. ,
' . ~~gb : a C ~ l _~~ t 'Y' ~~~ . r;.Ot~,d und~
. e ~lgh .&8 "9.t 1Il,~ Hg. , ( t a b l e ' f 3 ;'"! F1~ . 16) • . Act:1v1tY.. ,wae
Degadvely .c..o r-re.la.t'~d(r~ -\~6&. p~ ..OS ~ ' wit h ' .&t ,u~~at10 n ' •
. def.lc.1t ·d u r l n • .wa ~..k sevan ·,when, ~ :p ••i:Dple . time. during thi s
p.erlod . .we e e - u s e d . (Tab·l e 14 ). Al t h o u gh all · ' o t h e r
. '. . ..
~o.r;,eI 6 t;~.on•." , we're negatlve aignific6nt; (p ) .O.5) .
I . '(iv ) Winci spe e d
'Hl g h ~~;I~l t;Y v •• aesocLatl!d vi~h Wl!d .peeds :r .& ~~Jlh
'. ,or le.8 (Jab le 13; Figa . 14. j1.6
J17>
. 'lUnda e xceeding
t hi s speed we re invariably aS80ei"te wi th low acr.:l ·vit,Y. ·
A~tivlt,. .. was, neaat lV:11 ~c o ~ r e l: t e d 1 1~t h wia~ ' .pe"~ du r .lns.
' we a k a tt-i (r • - . 7 4 1 . p(.Ol) a ad se ven ( r • - • .549 . ·WC .'~l) ..




: ' ~ , 56
, -,'
tiill (U - w'ere ' used i n 'whi c h ' r 8 \118 1 n i n g :
· e.o n 8 1 d e r a b l ~ lowa r
'\
m et. eo roiogi-~4:1 b o'n d i t io na fe:l l wi 'thin t.h e ~e t.e o r o ~ o g i-c:a l
, ' .
.1~~t8 ,o t:. ~h_h. ~ ~t.l~v~.ty . Si'g,nl'f .1 Cllnt. ' e·0_~r ·l!1. ~tt"On8 wer e , ';"l~~ '
found ·,fo~.bDth W.e ~k8 8ix , ( r 1;- _.3 3 4 p ~ ~ OS) "a n d 9 ,:~en ; 'Cr ....:
\ . .. -.534 ' p<~? ' ) wh.n · all • • • p,•• '" ••••b<aln.' dn;'ng Iheee
we.ek~, were ' r: (~able . ·i ~ ~ ~ . S. l gnl f, l C'i"'~ ' c o r: e l ~ ·t lon 8 :. :
( p) . OS ) wer.~ qc t; f.o~nd. du ring wee ~' .~ \n e . (
, " 'v- . .. • . ',
(v.) ae eree e e a · l l g h't. i~ten.1'ty :.'
./ .. 'A.:::':'Y.h",P'" d~.~ ' ~.~:Dd .;; · ~,in~1t ;Dn . :•.'- ••i re '; ~ ;Y~ .;
low l1ght int ens'ity • . Gn July _~ ( Il'1 i. . 16 ) - ~ n'd ' ;Ju l y .2 0 (Flg • .
. 1 7 ) the D·~ D.be·~ ' :~ f': ', ~ -, ~ lie~' . ~O llee:ted. i n i:he . • las e . . evening~~~.";>.'P' , .· , - .:
.wh'i e ,, · C O IllDa ,e:,n e~ d ... at;, 8~ n~.t .
than- the preee'~~'D8 _ 8~~pl ~ • .d~·r'i-n 8 ~· wJ'Il ch · · .:t1~ e ., ~ n l~ ': ; 1 ~ 8 h t
.::::'::::it-::::'y::::::'::y~O~:::·:::h::·::n:: ;::~P '..dth.
. A~~ i V~ ~ Y ' 8how~~ . ,. ' ·~eg.ai:i:ve c_o r .r e.la ~ l.on. ...."' l .t h ie.fl,e <i t e~
, l .i:8ht i,nten'au:. Y· · 4dr.l Ds ·: ~'u\t ' ae :i~ n . '( r .;, ~ ~ .457. P< ~? ,O ..an .d
.•· :::·::;~;t:i:::;:;· '::'.·;·;:~:·;i:' ::::::" ::::
.': ' ( v i ) pre(:ip1~&.tlon
- " . ,
.., Th~. c:'~t.t.ie:b~:t~d, l ~ r~ ~ . ; W~ ..
", .~.... " .
...






. ... ' .
h ea vy r ain '. but .! .. , ye n illl t ulIl/ .'; e re·c u n d ur ~o Ill P'i ll.~ k novll :~ , '




.( v 1 1 ) D1 u r nd p .ttin~.,,·7of .~o a t - I ~ e k hl a cU:"i ty
...
. T h_e r e ault l . of th e ' catt le - b.. it . d · t. r ~p . (F~ 8 0 ~' I O~, )
' ," - .
indic at e t hat .!.:. ...e ntie t UIII/ ve rec undu m c.~mp l e Jt \la. :~.~oaJ:: .
a c tlye in 't he 1Il0r n i n a a nd e v e n Lng wi 't h • 4 1:. ti.r;a. c t. , ~a p. r .""1 o [l' ,
. t n a f t e rn o·~ n a~ t 1 !i. t y . The, re lul:t l ,0 ; ' · t h ll ' ~ ?{ ~ r~ p \.( ~ :g ~'~ · ·
~"8 b) a 'i . o 8hO~ • b111l0da '~ . pat. t -'ern o i " . c t ·l Vi t:y,o C::O '~'8~ 8i:i~8 ' o f !"a
" . . ,; ,. .; . . .. '
\ 1.!8e · , . ~ o r ~ l n 8 p •• k . ( 6" 1 ~.0 to ,H I.OO h ou": .. . .. ~P~OXi~• .t .e l,OC ~l .
.r:: h . ; 9 :00 ',t o 14. 1·0~ · ,h~u1'l ,S S T ) ' U o:! ·.• . • .m.li-. ~ ·~ . e~en.~ .n8- , . :p ."~ Ic;"
.: .:::::" .::r:2 1~:: ) ..~u:: .i;r :;·':=:,:n,:~~::;~~ m~,:~~~:t~~~:' "-",..'
c oat 1pue d a t ". .• · l o w··. · l • .!.• l . t hrou g hll ut ~h.· ';~8h't'and" '~at lY
~h~ ';.ra,/ of t he' .or.ri ~nl ( 2 1 : OO· "t "o , 6 :00 •h ou r ~ ~·. ~ P !, ~.X 1.': t~ · 1~~. ~·
'';. ' ,
';- ' ',"
:, ' :, 0 . ,
"
'.~ . ~ '. '
,\'" ~'...
' . . .1.-
St.ioptuu !!!!.!.!.ll.. ! ... ~.1tt .t~. la n d :.!.. .: . '~ e c o r~ ~ "~v~r e.'. : ... :
c oll.cted : i n ve~y .-l ov n~.b.·~a .n.d aa ' n c h little c.an be .. &~ ~ "', .> '
v-






, CO, '> Proport ion b l·oo-d~f e d .
.J 0
81mUoi1-ids'
· ( r r o p o~r t1 o·t1 ' '' '' : :..'J~~e . n'u:~~e:~' ,: of b~~~ (,~-f~ d 8 :c~<lleet~ d ,' : . t h ~ . .
~~tai ~'umbe.r ~ f ' s1:'1ll,:i:il~8 cOU~~ ~ed) C:~~l~c:teli. 'if' ·. t h~· ··
.) ;:: :':'::~;:~::: :::::. ,:~~,:;;:::::~1::: :~:: ~::~. oR,:.::":::.
~ te8e?~_~ ..o f b.,I~od~ . S i"uH~1Il .venu 8t~1D..'.Ye recu.nd ulll CO IRP~,!". 'h ad ,
. t h e li. i g~'u i~ proport'10,n of bi.ood,:,,"f~ d~ " (p' - . 69 4 r.. wni le · ll,; -,-,· . ~ ·:
~ . h a d t he 1~"!a.8t (p -. :· ~.o .".:.- ~ -ihrp. r~~ ~.'r:" t l~~ ; <~~~
~ ::;~::~~~.~~:·;i~tt~~:(-::;b'::: :.::I:~O~~,::~::::::p:~:i::~;2~:'! 0: " '0:
. - ,. . .. , " ,/ ' : '. ' , . ' :" .. . ,. . ' . . ." , , .. . ' ',. '
'. not · C!. ~ ! C!. ..u. l~t.e.~..~ . _ : 8Q~ In~",:~ldual~.":we:r~ : · o: b 8~..v e ? 5 .0 have. ' ~
" ·.ii -
..',
• !'"" , .
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,. :\ >,'' ~ " " ."~_ o~~':"-'..,..c.-,- ~~"""",,--__~,.~_o._.0
1.n. ord·e.r . t o' ~al nt ah ~D · ,~·~"t ~:l. ,·. · ,·,.n'~~h',~ ·,.·, . ·; ~:f ' ... .~b~·~rv~~t~~~t ·, f~ ,~" '.
· : .~~~P l ~(~.~ r f,. ~'d .· , ~ D'~ , 7:,;erteure ,a reasona b-le ; ; ,:,etlmate , o£ , .t ·h .e ··
;" propor~~,Qn ,; '" b~&~~~y:~.. ~~:~: . · ..~u~~ , .: ~ 8 e ~ '- " " 'fo"r ::: ~ , 'e.; Ch'.·. ',
' llie t e o r o l o g i c a J.., condi t loD wer. : c alcu lated allll' .:tbe 4vllllrage ' ,0'f. '
"" ,' ' ,' ' " ',; ., . ' .,'. ' .'. ' "' -.
the lIla,lt1 mU'1II and 1Il1 D1'Y'1ll v.H,IIIIIIIII _o'Qaerv~d . ' - •• , .'. " : ' .... . '
. ~t . .c:~~ , be ' .nen: ,.1ft: Ta b-re o' . 1;7 ' . t.ha~ , '~ t ~ n:t t' ~'c:an tr. , " ,: .
~:;j~~:~:::;!~s~~;;;;::~~i;i'~::r:;::~:'~:?;2 '",
- - :p e r-l ~'d . li'gb f in't8.llal~Y (~ .~ . ".6911,,;<~O i) • . ~e'gf88-81'0~~ of
'.' ~ h;·e •~r·o'p.o r t ~, ~'n ',~ l o·o.~ -f ~ a, '"o n' : •~ea n ' . i4 -h'~ ~ ; :: ; ~;~p'e;J. tu.r ~ ,,: a~ d
'.".:::P:t:1: :d~:~,:::t:.:;.r:;:.::'::;'.:::~::,~::f:::~~;· ::::'::~t ; .
"' 7 '~ h .o.8 e n · . ~ ~ t t h e i r ,b :Ls'h e r : "i value. ( Ta b l .! 17 ) • . Each' ·of ~he'!le,_ ,




l.ndep.enden·t var iables was ' anal Y8ed sepa r at'ely the
.'" .
r e e p e n ee . t o · l.i g h t waa that of : a n ' i mme.d 1a t e behavi oural
, . , .
." e ee p c n ee , ' 0 0. the' ~..,o n· ~ r a ,"r ~ , the . re:.ponl e t? . 1Ile a n Z4-~Qu,r ,
e eepe eaeu e e w-. a a f un c t i .on of t1 .me which wa8mo8t,l1l:.~ly, a.t
feast. .i n- part, medi at :-d : by ch.a nge'~ i n me .tabol1.SIll '. nue ' t o
the la'rge ' val";e s' O;f ~~~h~"lnte~l tty . e b e a a ne d , this v ariable
" "
expressed as .refle.<?t,e d i1.g.ht Intena1t y / lOO 'to faci'Htate
th e .reg~eas1 on lIlodel. " ::"' .
,"
', The ' r e.g .r.e~ 1 01}~, "o f .t.h e prQ'i?or~l,~~' . ~~ ,b l o o d - f e d !. .






. · :,....438. p <. OS> .. R.~8re 'd()n. ~ f t he "p r c p o r t f e n bl _~ O ~ ~f ed .
llIe&Q s&lllpl e pe riod .'t e mpe\ a t u r e O'~ g -;--..:lOa; APp end1..x 0) and
o n lI1 ~ an- 2'4 ~bou r tealP e~at'ure":' . (F1g. ' ~ O b ; A,ppen,Ux E)' w.e r e 1
---....,.,~co m.p u t e· d~ :" t h e ' l n ~ e:~d'e ~ t v a,r~ a. bl-~·S · (t e Ill P er~tur~ . ) ". 8 f11 e~t.~ d
o n " e ne ba s e s 0.£ . the ,lr \ 1 8 h -: r r v e Lue e (Table 17) . All , wl~h,
.. .
"tllt'xtUlll ~ Lnd e p e nd e n e var:lable.!:! wer e c?n"sl.dered gepar8te~y •
• 1a1ll.p i . ' p e ~ l ~ d t ~ lIl P E; ~ a t u r e .( a 2 : _ 37J4:i:) -1s _- ~81.gnlil-ca~~ : (~
1.4·;1 2 ) ,-a'c p( . O l .,"wt t h ", th e' r¢ 8 u i"ta~ ~ ·e q ua t.1 0 n · " Y. - - · :"," -. O ~ l ~.. .~ + · -·
60 .)~ )''' : · . ··i i1i f 1ca i1t <,F - , ",'.33". 4 9 , ·"· &t ~ ~ -~·oi '•• · gl.vel . ' t he"
r '; g r ~ ~ ~_ 1 0 n- ~~ ua n " Y .• ' . -1 3 9' + .0·31h. , wh e"u y .-~ ·~ _: ~ p~on .
blood-fed ': . (per aaQ.ple e r io d ) " and x " . . Q.Qa~ " 24- h ol,;.r
.::". " 1' ·
(it) Adul t size
\ '
.I n o rde r to eX~.ln.e th~ ,i,n f l 'u e n e e: , of . " ' s1:le on '
~l~·~d ~fe .i;:d~ng . .~'!rig len8~h8' of blood":fed al)d unfed r ,
.'x.". fem••" . .. ' S ' 11 '" I ' d- '~
• . ' "; . . . w:er.e , .~_~ a . ~ re d ' . '.·.., :1 ~~., u~ . ; :va~~.~~~~ ,~_~, ~ . o un um ':
c.,o mP.l ex -. ,wa ~ - QO,t ' c.on~I~a.r:ed , . i .n ~,hl"s l!l!rt,lcuI4;r , (s e c t.l 0 Q "as
V ~~:1 a t l ~n , h s:1ze ~ o6d, b,e , .act~J~~able, ee l~t ,~rsP~';' 1f1c: . . 8IJ
w'ell", ·.... conapeC~fi~'d"~·f~.; ~;"c.e. "" :~i~g ~~~8tb:. ~ere D1.e~8ur ed ' ·
~ . " , . ', .",'" ' ' . ' , ' --- ' , " " " . . '.f rL~, the end · o.f · the basal c'e ' lF~o ~ the ~ln8 . tl~. Fe l:lla l u
. .' . ' . ' .
"' 4I'i"
, " · v· ~
-..,-"-:-.-,:..~-.--,.-,.~~)4-~' "
ue ed'" . for measure'me
: . ' ' , .
t. ak'en wi 'e h t h e caFt l -ba i t ed t,r~p-.d,ur.{ng l;,h~. n ~rma l , ' .~. r"'a p P i n g . , ..
Sc.tl.e d.ul.e .. -. Resul t.s · ndi~~:~ ' n o , 8- i g.n 1. f ,i~ a n t. d i ff e T e n c e ir-
, , ' ~ ~ e s i z e ot'~e.'d": o.r, UD. . ! . : m i xe u~ . ' u n,f e d fe'ma l"e8 en ,
..~. IlI li18 • ,i n g· logth 'of . ' 2 . 8 9 ± . 2 1 .,mlll. w.h i. l e'·
'__--..-., '' " , '. .... . C' "
.. b ,l ~:~ d :.. f e d , f e,llla l e S (n ,. :'" , 9 .9 ) . ( . 4 d ' s ' mean. wi ng le ngttf ' ·of. ~.
2 . ,9 ,2 ± ..e O,:....m Th i8 di f f ere n c;,s. 8ignifiea"nt (t -
I\ I
c.a1e n da r d a Ce ',
, ' it /
The ' p~·op o rt·1 on 8 . of"' , blood.. fe d ' ,:.! •
1:26t
.::~::t~;·:::°::::.,:0:::'::~)(T:::··;1:~0:: ~ ' .":::'.;. ;~~·~r•.
On ly , c,o lllp l ete ;s.am.P le : per1odai, ·.- ·w~e re '.~~~'d': 1~ 'order :0' llla~n ta.1n ' '-
a n e ':l.u al nu~be r !~i. Ob8 ,~'rv:at1:0n8 pe.r per~,o,d;. ,. Fu rt h e r"mo r ~ , ' ~or ; .
eaC:·hd.~e,-if' day, tmor~i~g . 4f te.r:uo o n '. ' o r , e ,yen ing" sa mp'le '





. - " .
P?pu l~ ~ ~o:~ ,. ,w.as
"Th i s ·p)lt te,,~n·
a,n d
,. . I
\.~'lo.od -fe d· fl:~ea -duri n! ~1; ~ e 'lII o ~ n 1, n g
" rncr e e e'e " ~ "" l v~'ek_ n,h" C'I'.-h 1'Ch' "l~~,, ' h~
~e;H~g·) · an,d 't h e t e'a f t -e t .d~~H-n.$I · .( Ta bl·~, ~ l~) .~ .
waa ~ a' l'io .". ap;a"r~:I1~ when ' 't1~e' , _ ' o f '. '~ 'B'i' ,~'a"s : 9o t c eee t de r e d '
. ::::::\::::;::::::~:: :::2:,:·;: :::(:~:2::~fE: ..
~-+--,-,-_~' o f . ' ~ l.O O d ~i,~ d . , ~- " " . 1II,1:t,t Uai - ._w~·a,~1gh~e,~; '} ni ~.~~&- . ~ v ~nl~~ ~ ' "'h ~ l e.
't h d lIIo.r~ 1. ng an d a f,t.erno~n , p r,o p o J"t l on s -'l'; ~ ad ' . _ ' 8 ~ ,1Il .1 I a J" · le ve ls,
,~ o t,~ ,~?,! e. e ' .~b. a n tn,e. .e .v erui.n i • •: ' T~ ~. a alll~ p .~ t. t' e r n: was .B E;~ n "";' t th
.... ..
1 . ,~e nu ~ tU.llf/ v e.r e ~und:~ lIl CnPle i ' .
~ - . ~
" ' ; " )
" ". ~. :
, " ~
I HO. :q'u1t O-U ('-:r,~.~~~,;':" Cu itcida e')" '
.• ' . \ -. ' . , ' ~! ' ' . ' , : ~ . ~ . '/
.T :" ,b l .~ '. 20' ita, ~'8 ..t ,he" , 'a-p 'e ~ l es ' .o,f - , 1Il~8qu l i:'p ea . " t~:a e ~' , 'we r e '
t ',ken in _. e;8,?-h . t~ a p 'U . ..,til-t ' aa~ t b'e d lt~u ~b. .t:! n ' l!!&ch, sp~c ~-es
'~~ ~JJ;.t..~~i.a'~~ ~~ l hC ~:d::' s~r~~~ ~'~g~ ' ~~~~~: , ~'o,. ~~'~ ~o~a
(a ll '· ~.., =a l,.") " we re co l le c,t ,ed. .1n '.e 1. t her hap' \ca_t t l,!"b . ~.t-ed · ~ .
, ~ ~,~ !,., CO2 ". ::.~ . , ~ ~~7 >" .,!I,lId .i ~·~~-b.: -,6·~.-i ; . •~~/GV-, a~ :~~ r,~ 1,; ·? 0~~~ ~ t 8,:· a ~ ~ -e
:"., ~:~ , ,;~ :2.::~::::g:-:~:,':::::~n~~:jL;;:r:,:,~::;::. ' ~::~ " ;.
.' ~ ,' f ~ 'le . a .p.E1i::tEl8 .' i~ t he . CO2 titp , ('r. b l e - 29 ) ,~ ..·. 'Se v e n- ~ PEl'C; le. ,'we.re.' · : :::: i ,; : <-, : ~ ,~:, · j:: : ' :: ~ i:~:';~' : ::~D : : n :~v.~:::·:: ::i
, •. . .




:the , p r op o r t i ons bl ood-fed for t he · t.,r ree .
puuct-or an d .£!. .
..f ": impat:':i~n s ar e g iven •. Ln Ta b l e -==-21 '. Data Lnd L c a t e e th~ t ~.
~ .~nd'· '!!. ' pu n c.or ' ~ e re mu~h llIore ' aure 88~ ;~
' ~,e e d e r 8 t. hs.D £!.:: ; i mp a t i e D6 . Th e ,ingie.' · s p e c.t.ee n e - o f :.' !!..
. '-, . ~~ ~ a nd .~. ~ 'we r e ali:
e ' :' 80 r ge '~ .• :
.~z'. '
. " "
,...: .' . Io·.··y. '1eW o f t,he ~11ow ' number ~f mo .qU:'1.'~ oe 8-., ' :,coll e c t e d;
> ~o (b i ng:. ' · c;.onciu8i ~e ~all ' b e sdd abou t . t'he.ir : diu r,n';'1 a
j
ct.1V!tY ·
.':~. P' t::a:::::"~'; ~::' :~" ::::r::::::.t A:~ ~l~:~:::::: . ~:~:
~ram~ i e~ , p e~1~d 8 ' t,hln : el,:h ~r Jhe ' --:: r ni n g :'o r the aJ,~ ernoo n
8am~le , p~rii;i:l3 " '(":; ';I'e 2 2) -..; It was ' , a I 80' noted ' : t ·h a t .
. a p p r O ~ iD.a ,:-e l~ : 8-9 % H l~80) of '~h~ :. total !!.,' .~cc'a ~h
. t he .C0 2 ' tr.~~ wa'/~.c ~ i.le ct e.d , f.r o ~ ' ~ h ~ h.~~ r · ~~r i~O ,~ , t ~ . ~~~.n~e t:.
. t o th ,~9 t ' h ou r , aft.er sunrUe • . · .'~ e. ma i. n~ n 8· " s pe 'c i 'n , : w.e,n ·
'; er~ '..,.1;C?~,: nu m~~~'8 · ;" ~: ~.i< . t h·~"COi :· t'~~·~ · (T:'i l.e 20)" , . .' ~,. ' ',
1-,, ':
. : ',. ": ,"",
. 'Ta b l e "23'.' "'~ ~ "tI .. th e ', apeele"8 ' of ' "'~b~wt d ' t .hat .,.' ..,.,e ~ iIl:
.. '.. , . f~ l le ~ .t e d ~'_n ~:~:che,i,j ~~.~~~,~;..,b a.,",.u,~'~·~ a".~.'t~.~i,.PO:'~"~l'·".::.'. e...,l,·l,..·.. a.·••n~.~,b.f.••.'-•~ ~·~~ ~:
-" , .-.'. ,. ' :" ' l',b e Q" ~'~~h-' ~'p. ,e' 1 1!1" ,~,~.a· . · f-1r 8 t ... "1: 0 "", .....
~ !" ' t h e , } o';,l number " 'o f . file. co--ile. C:te.d,:Qo6·..ie~~1.e~ -...;~ ~'~ t a l )' ·; ' ;'. ;~ ~:y .' ~ ': l i~> 'g'~ ~/r 'e"l '~~~~:~ t ~" can' b e I118de·• . E:v'eti'. f e we r ' f11t1. . ~ " .
~' ~ 2 ' fe'lIa1: l!Is .d n 'e o u t ) : ~ ~'~'e tak!lD In, ~hp ~ C·o2· .,. to:r.sp '~n d r~. ~' such .
, -.-:
...
. f :' % ".
. .
: 65
, . "e _ ' :,}. . ,
~~.~i -,·F. ~.~~:~~.:~ ( :F~:~iiy : ; ., ~e .r a ,~/~':~~ ~e~;.~ .e_.i ::..: .. ..
:.~ , .>.. :;R t ~~~_aj .,: :o f. ;,,1-9 i cUl i. -e'o i d~ 8;V ~e:,rll!'! . ,· ~ o ~ ~.e.~t ~Cl. : 1 ~ " ' -' t "h e
~.. tt l. .• ~bd~._C! 't.-r ap: ".:,( JU~~, . "1"3:; ::t:o _ AJ 8'~:s;~· . -2.5) '. :;. nd,: ~3-7 '3 : 1 ~' · th~ ' .
. ~Qz :.' _ t:._ ~ . P -:~ , ,J:u i r '2 0,, "ib , · Se p t e mbe r · "7-).' . ld~n-dHea C",i ,on ,. of . , ': ~
: ~: ' ~: : : ::::t:· . ~:.:: :::n;"J:~ ::::'e: :' . ; : :o:::~' : : ~::;:aJ:"
...... E::;I~:~:~d~;;~;~:;;?;J~:·?~:f.'· ::::;;~;:::~...~.
.... , t r a p. . ' ;" 133 or .a p p r o:d 'a8, t ely ' 701 :()f ene " t o t al ·~8 ~uon ~' I ~ , ~.'t·C.h
1~ "t 'h :e';·e~ ~:~:i~.:;·b .: :1 t'ed :t-:r;8 'p ~'w-a'~ .,co ~'+~ ct ~,d - du r~l.~ g " t be; ::: ;e'~'~,~~ 1'1g;' .
; &:,.p l. e· ~ · pe r :1~ d ,;. ~ f ' AU 8~;. t__,··. 9: ·. SI?B'chlen': Ide~'t {~'A~-~' '' ~'~ ,.so.:'
yutone:ud l ·~ u(£ .. · ' o _~ B.~"h ~ u . -8 r o~p_ .' were. .~IP r.~.d :with;
, "', ,.
.,
" , ~ 66
~ " ...,..- : " , t,
~ v e ra11 proport~on. b1 QOd-f ~d ,:: u·'l. t o , ,. 4 9 :C9} f ,1.91) :
APp rOX :l~lIul t ely . 8. 8.% (3 2 9/37 ~ ). o""f t_h ~ liI'euQn ~: 8 . , c.atch . 1.n: the -
CO 2' t.r a pW~8 ~ tJ~e.n 1?e t 'Wei n 'A~ 8utt 1. ' t o Augu'8'; . .3i,: W1.th. .:; ~ ak
n.u llb~r~ ',<11.6.) " Qc~-u r r~ n8 on AU~~st' l ~:' 'Th ~ ' ~.jQ~,UY 'of ji~·e' s .'
• cap tu re d 10 .t h~ .~02 t:8 P : ( 2 6 6 / 37 3 .. .. ~t'). _~. l% of , t.he,lt !!,-a.s on: .s ....
; . ~ a t ch ) " w et't~ken d uri ng the thtee · h our. ~ p rio~. to 'I u n s ':--'t. : ~ n d





' t ha t the trap
'blood-fedThe , h i gh prop o'f~l'on > of 1. /ve~~·ltUID. ;~tl1'~'CU~d'U~ comitu: , ( ~ p p r ox~~a tdY 70,% ) collect'ed in
-,.---,-.~--.' .' . , ' ,
~ t li. cattl'.,:",ba1~ed trap .t'~~~alY. • u~&.. ta
•DISCUSS ION
' . '
being algnit: 'l e.ant at p<.OI
':':a t t u c t e·c;I . t o the ~ov1ne baf t" .
~~~f~r'~a,~o~', ' ··~.f t,be ~~.~f1 . a~d th~: p';·f:i~ 'b.l~ r~.;dual b.OVl~ ' .
od 'ours '" ' Th h pluJl~ th~· fact "ths ~ 1l black fHe A ~aUect ed
; ,"' ,'" . , . ~~' : ' ," . ' . ' ..
(l.O.74~7,) dtb the .at't~ ~";b.·lli.ed ·tup 10 7h~ p ~e8e i1Ce of the
I)ovine bait d ';e r - t.~~ " ~O~I\.~' ·~· of :" 't he ,~ t·~-apP.l"ug · 8 e~~ o n .• were
" . ~
• n·o p; .-g ra~ ~ d felll.al~. ; :~wlth -eac~. _.~p'.c.t e~ . .'8~OW10g at . l e !18.t .s c a e
· .~.~ re\e ; f lHo o d-f e .edlo g • ~Ugg ~8t'8 that the . m8;jOfl t Y of' black
· fli es"..... c.oile.c.ted w8.re ~ho8t-!ee\.lng • .the. rema1~fn~ ·' f &m i ~·l e a • .
• ':~~ ·~ ~ u,i t o es ~. , ~ Sb~d:~ ., a.n~"i · a ~~:d .t:ile'" ( CuUeoldes) • . -~er e
e ~ ll~ c. t.e d 1'0' .t oo l.Dw number ~ ' t o ,compa r e num.llera eo Lke e re d in '
. t 'h~ c~'t' ~ ie;~a1t'ed , t ~"p w1'th 'an~ ~lt h o u t' t h 'e bovine floa1t , ~t
, f h.e, hf ~ , that taring ' the normal trappl:t'g a eh~duie only
, " :' n on'-g r a v i d temaIea'~ ' ..c e-; l e ct '" and that blo(;)d- f e d
. : a.pe':1ID.e.u ' f ound fo r· !los t sp e Ciet iI,u ppor ts ' t he
I '" . .. /
8 U UlIlp t1?n t~a; th.es'e .fUea v,eli'e also h08t-eeekJrtlg.
, .







: d;e ~ i'8'n dfl~ nio t g r eat·;;t ;lObi'bit: ~ l_O O d:"f e e d~ ·ng· .. of at least
)~ ? i~ ~~ ID.p'"lEl,J: ;: ~ l~:l,arlYI t h e ,h i g h 'p rop ort1~n . o f bl O; Od-~ed
t h e
. , ..
;!!.. abaerra i.:tu .' ( 7 2,%). 'a n d !!._ p~~c t or (68%) co llec te d "in
Is', ' ~ l s o ' . t ru e ' f o ~'' t b ~ -ea t t1 e - ba. l~efl:l tra p ' s u'8g u t :S .tjl ~
th ,ese sp e c f e e ~ ,. ,';.: .':"IP .
:i-." .i»: .:.,. . ·'o'n' ·"t.h e b ~ s is o f one (erappi ng ,nsa-D,
". h 08t':'8eek~ng actl~ t. Y . a n d b lood-fe.e~l1ng beh avl ou.r of black
f111!,8 ; ,:"o de r field · c o n d i t i o Ds '. iSlllile,s . :
1Il 0~ qblt o e 8 ': tabe ni ds and 8~Qd fIl e a , ·'were ta ken i n too low
n \l ll b ers to' draw a n y c onc l.usi~8 at', t h is tllD~ ; ' bu t tn e bigh
.. ..
\',
p r ~poitl~n of blood:-fed!!. . abs"erratus e a d 4-. .1unc':or.
suggesta , t ha t t lj.l~ trlllP could be !I~~f ul for " tb e s t u d y of
. _~ o 8 q u l_t .~ ~ B.. . as leU . , ,
. ~ith rel l'ect" to t h e CO2 tr~P'l it f ound ' t hat no
f ~~Jli wer y coll~ct.ed du ring , t h e,1 whe~ the ' ~0 2 CYll~der 8 ,
were de p le t e d, ~how i n g t ,hat the a t tr~ c tiW1 o f th i s , t ra p W~8
l argely d~ · ~, Q.;_ C0 2 ,a n d not due t'? ot ,he r characte ri8t. i .OS::Of
the trap . ,I t Jlas a la o', n o t e d t h a t ' a l l ' s pe'c l l1e n s c o l l e c t ed
..
\.J
( 6 ,2 2 2)
f emale fr o ID. ·t h e ' .! . ~/~ co~'pl ex whic h
' l l1l p lies ~h.at ~ emales ~au 8 h t 1,n ,.th is ' t r " p ·:We r e ho e t v e eek f ng ,
,- -/.
, .... , \, ,
Th~~' ~u,r~ ~;e of >the' CO2 't r~ p i n th·ta ~-tud~ ·~ aa. 'to ,:et, as . ~ )
a substt.'t.ufe-.' h 'o ~t a~d"~'o ' mo"nito r b~th' ~~iu_rndand .uaaonai\
til , .'
change s; ,1~ t h ~;:po.t-8eeklng P0p ulat,lon a ,t ~ t "hes "!.~ e n . the
.....~.e d t t l e -b a ~ t e d ~rap W~~ .DOt i ,n op era.tion . , tabl;a 4 .e e 6 :~~'~W
: t '~~t . wh,en f-h~ D g e~,..•hthe 'nulllbers ~f ! ., .~/~e r')!n~ulI .
• c o mp l e x -a n d P'., lIlixtulll', caught I n\ the cattl~-baited trap
-, , ·~ c c u~r ~ 1 ; , . 1 111 i~a r ,ch: a ~ ~ ea ver~ 0:~ 8 e r~d 1n ' t 'he co.~ ' ~r'.. p . ":.
The CO2 t'_rtIe appa'r 'e'ntly ....re fl~ete d ~ange.s 1n tla-e
. ( .'. ...... .
bost ,-seek1ng act i v ity of · t h e s ~ populat1 ~ns towards -ee e e Ie ,
While At caoI\ot " b;' a~s u"·e~ . ' th a t t h1 ~ rI!llatioQ8hl~ ,wo·u l .d .
n'ecesearily hold {rue un~er diff'erent c1r:euIII8tancea ( f~r
example . 1f t h e ' tw o trap8~we located ' i n .. dUfe,r~t
' .h a b·i t a t s ~ , D~'vertbele'~a. ~he . 1laritr in the results
~btai.d frolll " ;" ~t w o t ~~P8 wa. nt, '"?" investigation '
.o f ; ,t h is CO.2 trap :0 ,q u a t.tti f y ing t h e diurnal ' '' .ad , easonal .













bi ting ' fli e s • . . ,
.. , \
2 . ·.- .spe c i e s Present an4 SeAs onal Occ:.uw::rence't
, I
The - P i. c ka van c ~ e e e.. .. c Ollplex was ~he major b\'eed1 ng
~ ':!ta \ i n th~: :"iC1ait)' of · t h e t~app lnl alta , aDd the ....onal
",
... .' .
'. :. _>:<:.... ':.....-: . ~. ::: :: _ .' '. , i ~~.
: 8uecl\ 88 1on add abundance of t h e la rvae . ,t l1.e r e,l,.· h a v e "b e e-n" .
inten,8e..i,y . ,'lJt u d i e d\ b~ 'L~W', i ~ ~~!l ,, ~ e nne tt:. '(.u'f4)'- . GiVen: ' i~
' ~ a b l e 1!4 ' ~~ . tr ;o·ia.p~ris ~n o i '\ ,he - a b ~ ~e in vesti'g ~ ti on, ,tlna- ~ t h ef . .
. .... p.~ e8 _e ~t ~ u~y' :- " ';i'tlro~'gn :' ~ ba'~, ry~' ( i9~:-3}~'a~~."~e~'~... and ~'~'~ne ~~ '"
#- . (1 9.7a. :,1~74) ~-ep~:~ te d ·..th~'"c:- t·t h ~ p 'r o\. i lllu 1i·ltm· .' f~:( u'.~~m-e: "'a·~i· .' : ":
.., 'D a : ~ u . a n~ ' p~ ' . ' ~tx ~ ~ lII '~ 'O O~~ n" ~ d ; ; Jtew'fD'ld l a;\d •• ':C:'ib'O ' ~~
. ' : ' , ' . .j .... -. .-, ,- , .' " ;, .. ' : . ,: : - ".. ....
. 0 9"79 ). Pet,er Sd Q (~ 9.? O) a.nd ", R: t llf.e:1s; :'n,~ · F r_e ~ lI.a ~2~? (9.:n. _ :.,:.
C'~~l'u~~-~ ' ~h~ ,.... o nl~ - · :.~. ' -m!x~ \im .o c ~ u r.8 · q.rt t.h~ : , ial~n~ l!:bd :.. ~.
· ~.h ,e 1J c ~ ' t h.~ r~h;~ a.~ e ",\ 0 .! ~. ~ Q 8 CUlll ~· i .8. 'a n .~:r .~ ~ r ... .' ': . . " ~ , ..
~ Lewis an d B e nn e ~t. 'p.914') f.~i1~d . t o ti'u l:J; .!.. vp. ts..t.u~
' a n d s , ~ de co r u lD ~n t h a' ' P i c k a va n c e ~~ t e ;8h~ d " :W'he ~ e :S - a"d.u ;t ~
- --- '-' ' ~ .. \ ' ..
.. " e, _~e . i:01.le c t e di bY, ~ tie" p n8e.nt , i u t, ha l' . l t h o u g h. ~ ~'hf requ e nt l y"..:'. ' : '.• 7\... ,~" . ... , ' • ", : " " .. !.f,ro m .b o t ~ ~ t h " bo.Yi n-; ba! t and the" C02- .t ra p s ,( ':f...~ ~~.s . 7.- 8 ) .·· ·: .
T'h es: ~ ~ dult s th e~ef ore l_:.";er e · · p r o b~b l'i I t.he.' ' ~ e ~ u l~Y o £ ;
. .. ' . " _. . . ' .. . ... I , , _ . , ," _ : , j : ' . ' _ .' , "l~migra;ti o,n.. · ' f ro lll'other ~ rea8 : The cl o ae ~ ~ ~~'own '1ir~ e~iH - ,
a r e a~ ~.f !~ . v i t\~ a tum ,Whl c:'h 1 ~ , NeWfO¥d f~U'd ' ~r e . p.t'l!'-a rU'y · ; .
o u tf l ows ~r o1D. 1e"IlU...: b~d ~eB ( C~ I~O ; 19 7~ » ) ;0 i: h~ . 1 :~4·t i'O I/' '' ·
' 0,£ t he'l tfap s , we -~e " at a , d i s t a~ c e o f, ' a t l east ,<w,o k.l 1 o llle t e r s • .
. • ,/t h ia '" " d 1a ~a nc e ' .f r o.·\.~b e t!"~a p~ln~" l ~·c:a":loD ' ~~y ·h ~l. p·' e~·P b"l n .'-
, ' . ' . .•.. .. .' , -~ . , ". ;, . , ....,. ~ .' : . ' . ' .....:-
. ~, t~h ~ ~4!" c a ~ c.h ,o f .t h ls , ~ p e c l._88. 1 n vhw 0 .£ th ~ £~ c:t . t'~at :l ~:~ ..
· · ~ " ~ ~ ~ ~ l d l! ~ e d.· " c '~ ~ tti ~ :n .1 J "N.~Wf ~uD~ i.and (E.'t.sarr. , 1 91]3;; , r,. e w l ~ .oi
:" " . - ' . ',' I. '. , , ', ' ' .. -, . ' , . \ ~ •
~ e o n e tt " 19 13 ),. S l 1D.u l1 u.~ ~ was c:o,l ~e'c t~d,. _in Q.oly , ~.vo
a':t ·r~.~'U1" , : ~y " , Le wis .~; "4 ~~ ,:B ~ ~·~t t, ,,~ 1,~j~.) ..bo t ~ ;0o·'£,. , ' ~ h~:e" :o~ ~~ e '
~v_a lq'n .' P e ri l D1 u l a Ii d · ·t h·eY '.c onsi d e r 'e d ' l {'t'tf e' " ep e e'iea - to '. ,b'e'
\ . ,. ' . ' ~ I . . ' • • I.' , ; " . "










' .~ ' "
:. -. / 1"
. ; '. ' .,' . ., ,..,' . , i
; ' -;- i n, ~ .a t ~ l:e8~,t ' t wo ' S t : ! 8 Dl. S· of '.t h e ~.i~.kav::-~e wa.t e r llhed ( L eWi~ ,
, , an..d_ 8-e.n ne,ti~ • . 1974 ) a,Jld~vae ·we ~e . a ls o co l lec t.ed by . t.h e ,
."p:r , s e~.t. · ~ u ~~~ r ~Q ' ~~e . · . o ~ . ~ ,~ e i~ . ~trea.m s , . ","~ 1~~ . .\a~ -1.O c. 8 ~e·d !
. ·'.:':::e:::: <::u:::t e·~~ · : ·~:;:;:.:t:::a ~ ~ 02 ::~: : e 'd~1::.:a ), r::~ ;
~, _~ ·~eW:h.~ !, e ·~' o ~~ t H ~ 'o\V.l ·o ~ · ~~eni n 8 U l'a .- ' . The'ref'fre, ' >~~.e , . ~s'~ n c ~ "
i ~the ;. " ad~·lt '!: ~ or :t h l S:'-: .sp e c l e a ft oTi the ~ ,r.e 8eu.t stU·d~ isl' '... ~" li'••·.;.;d- .;"> e XP 1 8·. at ;;~'~' . c a n · ~. · 'ive. ., .,h,. time,.
'.. J .. ' !-~ ~~rd ~:ng · t:,~~;~'~8 a nd ·B.;'~n: t t (1974) , ' there werf. : two
peri~d a " "~.~~ ": l ;F.val ~ 1m~l~l d.S : _W ~ !" " ~ ~ -d~ n t ~ ' a n. early
g p'd n g peakt c:oll.poied · l~ r g-e ly of ' !" . m1Xtum ( ref etr~d ' tp 'a s
. !. ...~/~)arid g. '~' and" a s ec:oltd 1a i:e-.pr;~
. , ea~ l Y ~u~~'~'~' : p~e'~:. ·S . " - ' ~e nu 8 ~um : and . 5 . '~ : -'ec:undum' ' ,be l " g
«>: . ' . ~h:; 'mej.r ~ ~nj.l';~~~~. " .•c;.u.tl.• ~~~ ( e.·dev.l.pm..t.l L
tt'lle ·"\f.r,om larva ' ~o' a du·.l.~ ':l1dW1t~.~; exc:ept1on of . ~t ·.
. m~~a t a' th'e" p ~ e'~ ~n\~ U~'I! 1tlg : (F'i . ~. ,'5 . 6 ) toagr';e! ': c:1oseiy w:~
".1.' ~.-. - ' . , . ~ . \', " .r
'-~OI "; , .O ~ ;t~ e: e 1~v,lut ·!g.ae.q,r ; . W.1th f~s pec.t i:o : g . : ~'u t a ~·a ; '
· ·.' a ~ ~t~'8 · ~~ r ~ '~~ll e ~ 1;ed : ~'; lIl~eh \ ow,r bumb~rs t:~an , o ns .wo~l~ f
• ' . ~ . " ' ... ' , . :J ~ f ; . • ' .
,'. ~. a.:,e, ez.pec. ~edf.r dm the . la '( ~~ l· p ofl u ~ a t1o ~ 1nd1~ated' .bY Lel'1III
. .. ·....~.,~en~et't.• • (1~ 7 4 h. . ~ l~~ O ~ ~h ..~ h1 ~' . m~y ' h.l~e~Q .tht r e'euf e-
'\. ', ~ ', :q.f ..., year l y' "po pu l a t i on,_ f~u·c:. t.~ a i.10 n 8 ' . o r ~ ' ''' p ossibl e l ow
• ' ~ ' .: . · · . ·: ·~ t..l~·i! i c: t1 o n· .··.t ~ ~ ~'Oi ~~'d c '~ t i'l e";~~1ted ' ~ r a p 8 lIla y ha~e had f or
, ' . :e'~·~8 ':8, pec:i..ea '>.h'a·t ,'i ' . ~ f· in ~ ;~,e ~ t 111 't'he fact that - a ~)l'lta
o'f \ 5 t o' ' IlUU ts d "lIl~n~trat.ed;' n~t one"b~t ·~wo.· periods ~ f f1 e ~k:
. T · :--
abundanee r ·o b'e , 1 n ald.-June --.II tnd1.:ca ted ,- by :t h e " CO2 tr,ap ,
,.i. • , , , . ' , '\ ., • ••, ' " '> ' ., ' " . " .





,. _0'.' . ca t'tJ:e':'bd-te d ' t rap ' {Fig",, ' 5 ~ ') : '.: · ; h1e . • pp a r e n t , d h cu p. n~ y . . '
.'.,.;(::;;;;::::~;·};::;::..:t:t:·'.:~::~~: .::·· :.::?.
. ·~ f l i el J)reee'Dted bere (Fig~~ ~ 5 ) ~ ~ ·..7.) . g r e llll8, w~th ·t he' l . rv a .!
",, " . ,~ ~~'~ /~;l:~d+ . ; ~ ~ .'~ ~ ~~ " ~ '~'~ . "~" 1 ~~' .:~ . ~ Cr l ~: d ;;~~ : ~r •• l •• ~
~ ; vo'rlt,rs ' ,i n N.~foU:ndl alld ~ (.C~ .1bo -; 1',98 2'- • .. Eb ••,~.Y.. 1 9 73~ "~ ~Wh
' a Qd ' -B_eDD~'tt' " 19 7'4)" ..' B.ow.e Vtlr , W'~ th '. t he , po .. t.b~ e .·.e x U Pti o n of




' , ' ....
• ' ~i. clt a.nd. .Harp.e:~~.. 197.8' ~ 'l 9}' 9;" Wolf e:' ". .• o d p : t er eo n ," 1~ 5~ ~ 1
. ' . ,... .. '. ' . " . ' . ' .
· t·h e . '!Ia/iou.a· · . p . e ~ .:. ,:t ~ -N~WfOundl.n.d t.nd t o oc;;u r ' .la t e r ,; i n . l.
th • . ••• s oD t h a n th~ i r . couDt.r.~.art • .•cro,•• . ~a8 r:.r,n · . ·~ o r t h ··
. :.. : Am. ri ~ .eP:.~ ·· (.A n cl ~ I;a O n ' a ~1i D~ ..o1ia~...e, 1961. B!uli..r '·ud ~ran a ,
.' .. 19.79 j ..C~Pp .~d ,Cordon, 1983 ; -". D ~ ' , · D,nl ~ . e t a'1. .. .1?62 j
..... .. ~,De ~ o i i ~ ·r t , . t al : . 196,.:\ )("rritt . • t i ~ ~"" 19 1~ j · S t oo":. ;.' 1 ~ ~4 . ·
. ~s-t-nn e_ and' _J .mnb."'eli. , :1955') . Tb~ l~nl V1a ~.~ . ;Dd lat~ · . p r i p s
· tYpi c.l .o f · ~Newl-ov.Qdl.D_d r . .ul~ '~ Q •• • ~~~'~.~'. Bylltems 'wbich v,r~ .
:'u ~ la t e r · i n. t h e . ~ a a 'oD~ tha":o' on - t ~·. -. llI. iCll.~d thuB ; del. y ins
" . .&~ ' . , . ' ~." '. ~..# ' .'
./ '. ."• • ~.~Iaa~ " ." . "" :dv.~black ~l~. PO~~la~'1~~ • . It baa '
· b!8en , · ve l ~ . dOc umented e n e e . • t r . . . . t e llp e r . t u.r e s re~t1y -.
, I ... ' , " \ ' , '
· influencu ' t he . ~ . v e: l o p tll e n~ a .l t .illl i! of ~~h ~~e · la~.~,a ,l ~nd'
~ti.p ~1 a t a i e._ (~,o del:'8on a~·d : Did:::,. : ' 1960 '; · ·Bru der .aad ·;'~ r . ~_, ".
/1 ~~1 9;. C~~bO aD~ po~~e r l 1 98 ~ j ' ;J O b bi n ~ ~lJ~ lll e r Oy :. ' -' ''i 9 ~ ~ ;
Puri, 192 5 i '" a e...nd H.rri tt. 19 78 ; tarah h . 1 968) • . LUi."
· a nd .-L n n e t t · (197 4) r. por ~ eli " ,I!e~.i.~ ~D i" rv. ~ d e v.'t"o p~. nt in
<\. ' " , " : " , - , : .. . ' ,, '







" .c'~ ) Pi:o.~~ulium' m~~ ·Jt.tum ' syme 'ap d 'Da v(~ 8
" ' <:#/ . ~ \
" , • I " , ' ", . . _.' ' . ,_ . 'l') ~ ' ~ .'
, , Thi s ~¥ec~ .eS "W~8 t;e· 'ae e~nd . ;•.m~~," -:~.abund~~..ti ~:·bl .~ c_k
C~l.~~ ~ ..t e ,~ " a~.U·l ,t .B. ""?' "" ..~:~ "I. ' . ~ ~., _t~ ~~ g~B.t '. l. ' t_ with.. ~ ~a.~.•.
a~ 1:1v i t y occurt1n,8 : . i ~ . : IIl.! d - JU~ e .:.S}'~g s .~ . ~ b ~ ..~'. 6~) ~, ~ ..': Field
. oba8;rVat.!Ons : 'i~d..i·~·;t~d~ that adults wen; not- P, fe.en~ hefo. ro '
" ' , ' t , · " ' . _ ' : .
. t h e tr:apPins. 8~he'dul e 'be ga n '. T1'i.lfI· BPe-~ i~ e ., l ~ : '~ ~ i v~ i t1 ne ( ~\" :
. _~ ~a v ie ~/: a·tl..d S1mll , . ~J:9 5l; ~bs,a. i' y! . , 19 23 ; ,J amii b a e k , . 1 9 69 j
",t,wi : ~'nd ' B .~~ De ·~ t L 1973,; .1.974 ; , .Pe. I! 8[' 8 ~1Ii', _,1.9 70 ;' . . s~one: '• • nd
. ~nodd~', ', \; 196'9) ' ' a tl~ . is . · 'C-O: !J itd ~ ll. e .d. . t o,' .· be abundant in .
, . ew f ~~ ~d1 ~ n ~ (;boar;: • 1973'; Lewi...d 'Bennett. 1~fi ):'
. " ~ , ", . . ~.: . ,: .i . PFotiillluli.ulll.. 'f o n t a .numJ '::;ym8. " ~nd. . D..a~~e., ';'.1 . \ m., s t 1 c u.m· ... .' "
'~. . feter-on.. ' ! '. .~ ' a n'd ': !; '~ foi'·II.' ~ c oep Le x - o'f
" .'c1 0 8 e i ~ ~ rel ,~t~d Not't 'h A,~e ~.~~4~ ~.p.e,~·l er · f o ~ m;.e r l Y " ulide.t' . the
. ,.',', sin81~ , na"llIe ,i .. " b1 r,t"i"p e ~ ~ ( F r :l. ~ a ;' {D . ' Davies ' ud S yma, } 958 ; '
--- . , ' .'" ~ e ' t e r8 0n ,' '19 10 ; ' l o t h f e l s"; 1956; .S l l1.e, : '~. ':l·4 D4V:l.e8( . 195S) ·,: ' :.a · .·
Ipeci.u. nov-, t.hou~ht . ue b""e " oql y, Bu~!opean :l. n. d1a t : ~ b ~ ~ lo n ~L : . ~. ,
D4,:-,1";, ,,1.9·S7a). : · Becauae ./of thue . 8Y8te .. a ~:l.e,· . chan~'I •.
reportl on the ~ud1n8' habita anl:l 'ho8~'I"of ,p ~ ' ~h:l.r'H'iul~ in
No r t h' Ame r ; c s, ' P ri o r ,' 't :~ 1: 9~ ~ , must ' b~ con":l.~ere·}-:l..1l. a ~e broad
aenae, . .88 ' the.Y may ·i n vo l v.e on 'e or: a.11 0'£ .e b e above Ipe·c~e.a ..
' : i'~·d e r~~~.. a'~d , D.F:'li ~'rt " ( 19 6'1) ~Ug8'u ted th,at .ant:. or:. . the
e.a;11 lee~1ni reeot'd~ 11.,.'1 not be , p. r_~ ~ cu l lt.r l y. ~Dv.l.id , ~"1.~~
• at l.aU · k.. aiXt:UII' aiid !. ' fu.eu~ have 8.1.11.1' heding
. ~. '
. ~ .. ,
. \
. l! a b i t 8 ~ 'F r e d.ee n ('1 9 73 ) .. conf"ldered P \ .~. t ctbe .a n
i~p ~'rt a ~ t , 'pes t " ot; ' d o~~ '~l C' ;:l n1 ma i ~\n "c~~ad~~ the ' p rd e r r ~ d , ':
.·~ :~~; : ; ::.~ ~ ;.:: C ,:::,~ '" ci: : '~:d·~;::::n.:n · ·:t8::~:;:i~:::::~ : ~: ~ < ..
"a l' •• 1978 f , Storie", : .1"96"4>. ,bu,t .r e e e ede . of !~-.' h-l"rtlpea ~ ( wh l-ch
. ~~ . ' / '.', .. . . . ': . , ' "
lII.~y ,h a_~e l; c ,l~d_e.d ~!' i .:a~~~um) att,uking .e a t ~.le , · d o .· e ~ 1s't
" ( Down e . and ' , l1or r~8on., " )957 ; '·H . l i_~ ~h'·• . •19 ~:4! . " ";~,Ok t:Y , .qJ8~ ) ;
found.....tb. ~t · l.· ~ mlx'tu tll1, ~~'~ld ' ~ t taek ' 4& t 't. le · .in ' New'foubdl~~d ; ' " '"""'
~ f · t~.~~-::: :~: .0.:::::.:~:~:::fW::: r::~::.::C ;::::;:c ::~::.: \
::::::.:'.-:~~. :f: :~ .; : ::,:' C ::~:h . '::,~ ;:1:;n}:~:'.::~~:::o::
" . __Wh1 ~h' t_~,ey . h ~ ve~'l!ie n t l y ," o_v l p o . it'e d ~ · Pro,aiiau'llu"Dl , lIIlxtum tn ~
. . " ~ ~~~~~~~18~ ~. ,•.u~ ~I,~e:. ~'~~', , : ., c ou~'~ e~p:~ ~ ~ " " . ~,!L~ '1R~~ ni~,~ ~ .', .fB.
• ~ " · :au fogt!n 91.18\'-(Levll1 . a n d · B e D De t:' ~: .·· 1 9 7 3) 'a n d· · 't h e r e ~ o re. ,..fe.~l'es .
: .i t ~,,~ k l n 8 ' e e e ere ' f o r·:. t ~ e 1'r · f:I.ut ' .blopd-lII.eal would. b'e ·p·a r o u e , · . '
'~·'~ ;. ··L . ''' P~~'i'h · S . '0 96·0 . r el ~ t ·l 0 J;l S h·LP: ~ b~t·~ee ~ . t:h ~ :d i"8p e r,8 ~ ~ I
' . . ' ,power& of nulliparous and parous felllal e8 h old . true for
,,' .: a" ~o.~u+\i !.: ,:~htu~•. .CIi:nChi.; ";~Ch~ ~nuld' b" , '
• il!lX,e~c~ed . t o ~ e tr oub~e"8olll.e " :t ~ . c.att l.- IDN~,,!f oli.Dd~and ' o n l y :
: _n~a~ -. i1ultab~ ~ g r~ e d : n ~ 8~tes ; hov~,Vl!~ . s u ell ':~ 4 el1~ are- ~e 'ry '
, ~ r•• e·?tlY exis't, o ~. · the d~8pe.;r..l hab~t .a ' ~' f . '! _ lIIixtU! . , tn. r .
N,flw..toundla'nd. fur.t!J.er. Inve.t,.i8atl o~ 111 waz;ranc:ed ~" L •
. I' " I ' •
: ··n• .,'i•• 0 '961) eatill.atlld that f,e\!!.. ' lIIiit~u. :.urvl' ':'' to ._ ~ h~




of :1:.. In- "Ne'ffQlJndt~~1l " 'WO¥-l d "hay,e' : a
.' ... . .-...,
~ .
low ··ve c t o r
" p'~.~ ,e~ti " l:~. f Or ;j a,n, : . "d is ea,a e a which . 1I.1 g ht' a c .e 1 d e ,Qt a"l l y ' .b e r
1.ntr·od,uced 'into iosular . Ne wfP u n'dl a o d ' . a s " ' ,f ~w ' flies ,> , ou 1;1
. ! .
..urv,:: :~.:t: fi ; : : ~ ::: .: : :~~-::.~:; . ~'~tu~ '~" N'''f.u.•La: "
··( a.u t h o,r .' s' dataj ,,~ . ~b a al'y " 1913. ,Le wis , i97;'~ ; 'toe w1.. . atl~ '
.. .. , . , . , .. _ " ', , "
' : Be. nn e ~ t . · ; '1 9 -73 ~ : ~ n d' ;t'a ·~·v1dit:Y~o ·· t.,a!tebl~. 'od - '.·--fr"o.~ '- · ~~t~'~e , .
" " ': ", . "
.. « c a '; ' . ,35%: .' b~.:o :~-f.ed) ~ ".~ ·~ . '8 h~.~~~.. ~ ? '~o~ aJ d :. r e:d ,~ ~ .i,~pol~:'~ t. ~ , '.
pea,t of ca'ttle. . Owing .t o t ,hh ' sp e C1 e ~ ( ei.r~y..: ~'p p ~ a ~a.nr~' .a1!~"
un 'tvolt1nen"' ture.p . mixtulll ' wodld ,o nl y 'b e 'oil pe.~·t · of (."c..1~1 '; ,
' : : :::: , :': ' ::~:'t :P:;.~t:::'::~:~_~:~.~::.: .,:::~:::~::a,.~:;:





. ., . : ' . " : ", . . ., . ; "' "
Siiluliull. ~/¥e~ecundulll cO-lllp1ex .' ;: '
~; · ·. ,· · : · ·..j·C <' · ,
·. Ro t h fe ls et 0111-, (1918) : l d e n t l ~ 1e,d 7. ,ei l! ~ 1 0 8 . • p ~ c1 e.8:' ',of "
~ "~~d a: 'l e a,a i 2 .f., : l bl l 0'8 ' ..· .-; e~'~ e~s 'of ' s-
.' '.
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' ,;' .~; ·t e n -;~~nu ~e. '~ ~ ~ P,h: ' ,t l 1;11eB· . "' , ':0..... ' ,
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. " . . . .. . ' .. " , j
cattl,., ·expoeed ' to such ·.'black. fly::attB:cks' are . ·~.n d·,e r :·s t r e ~"B, .
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" <c> · ,$t e 8 c:i p t:e'i~~· llI.u ta ~a ' (HaU ocn ) ' 'i,:
Th is 9 P.ede.8 w~,j· c~ llectei1, In . l ow, nUlRbet: s ,• .w'i .t 'h . 'a,~u l t_a_'_ . ,
. ' p ~~ ~ ,: n ~ .fr om. Ma y '31 to J u i y 26: . : One' ,adul t w,ai : . 1. '0 ~~~IIl.:n ..9 n
H:~~ 24 ·b.'ef o ~ e "U' e · :~, t a· r t ' . c:i f th~ . ·~'r ~PP l ng a ,c'h ;'du le' ~ ,Du e \ ,t oO
t h~ , :r e ~~ c '~ a n'C'~\ ' ~ f .'.a: Ru t a t ~ ' t c/ fe"ed "o n " t:~~' bO'~l'~~'~a1t '
-- ,-" . '.'.
('i e e e than :~6i of " t,~~ " ' t ~ ~ ~,i,; ca·.t;c h·" ~bio~ '~ ;'f ed ) '; ' ..:·e·v ~ 1l ;, ~a.rge-:. ' »:
~Iu.be,~. , a i:, t'~ac .~e d : " ~,o ': ' c ~ t ~ f.e. , ': . ~i,g.~ t be exp.•.ct e,~: ~ O/ .b~,,~~ :'~r ,~ ' .~:
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' .' " ' . ' " __ ,. • ' '. ~ ' " " , J ' , ' " , ,.,' ,/ ',
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. / Th1 8 .:!e c1e8 18 u nh 'ol tl ne · I n . ~e'wf ~un.dia.Dd as well " a8 ~
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~,._ au.~'~ o r a in t h e /I.,I, t ,have . r e p o r t e d o n l Y,on t,h e ' } , .
o~.c1:i'r~.~ ~:.j:::-a_~ nUlllb er l, - ~~::, ~~la ~k f ly a p ~ c.1 e -" :ttack.~,~~ .ca ~, ~,-l.e.
~ an'iLq1,lal1ta}~ve d.e .a_ ~l'iPl;,:"i o n a Qf "t he... da lllas:e i ncur r e d to
l i ve f c oc k with -Lt s e.Le r e li a,~;e 1.ofo r llla.tion 0.0 r he, p ro por t i0';l ~" "
.;::~:·:~: :.'v:: u :{; :: - ::; . ; : :f~~ fl : ::(::: : ,,::;It: :::: 'C:: ::~":: .
'" .( , ~~~ . . ..:
a peci~1 o~ .~ i".e .~ oc" produc tivity. Th e lack of i nf "O r lu . t l o n
.~.:'~ ·on · , b i:,O d;fe 'e d+ ng_O~ b1 a: ~,(~fl 1e~ 'on ' e.t ti e .h ~IJ ' ~ arg~}l_ b~~~
du e \:; ' t r,a p d e:"!'B o" : O~ cQ':llec tl oD t ~ chniqul!I:- - wp l c"h" ' ~ l ~,h'e r
~ .' ' ,, / ' , "' i ", . ', __ ' . ' , : -- ." , . . . , . I '..., _ " . ,
.: , ,' , : ' d ~t er th e fe e dl rtg ?f blac k. f l1.u ' 0 1: gr e'lItl y' bll18 ,t he tejllh tlJ
~~;?t.hIJ ·t. '~ ~e ob ,t a l nid. '(aee -, : ~ ~i~l~ e . i9n.~::.:l~~ l) " 4 - ' s :~ .~~~~,e,n
<"':J . (l~76 ) \1J .-.~':' ln ted ou.t ,t h a .t l:[~ t. l e, .1 n f o i lll ' :1.on ' e; lI t ~· 0>~~r~ ·
,' ~ ' . i ntenl ity' of at tll€,requ~r~d , t"o .taiilJe "1J 18n¥<i~. ~ t.,- . eco nolll~t
1~1~'~."" , aO d>;; .~ e ka . · "how : d~. _ we ' t be r 'efo r.e..'.-jua t l f y o'o ~t l"o l
reFll t 'e d : ~ ~ ll~.Yil! .• ~.OCk il ro~p;'~ ~ i. ~~ ~ Y '_ : ::~ e ' _::c ~.~, .t}.~ ~ b ~ i t ~ d - " tra p. ~
d ~i"i gne< ,_fo r ' ..'th.l l1: ;, ," ~ u dy IIpp-'a r . ;:.:t ? b!" · ;~...-ri fectl'U met.b od
::::::~;::::~:,:~::j§~::;fb:::t::-::;:. ::'.o ::;::::::d1:·: .
... , : t 'h~{, 1Ii,'f.~rala~!~ :;; w.a . ~.t o -; :b~ >' co ~ r :.i·~ t e d ,: w"ih. '."t he ,,:~"i':i.o u e
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. : :::;':~: :::~:i b::::: :: :~: ~' , ~ : : : :~r ·: : : : , ~ ;, ::: : : :;:~. :. :~;;
:::~~,::~:~;:;t;:?Z:;~::;ji:: E;~~;rE:~:: ' "
a et u"a: Cbanie~ ~ in th e nUlllber ' ~o~"b.; P.;k ', ...:~l i" jj \ bl.tO.d ~ f.eedi ~.g ". , , '"
o r ~~~ ; ha n g es in t he num.ber'! e n g~. g l n.8 · - t e l:",b-"tt.U - 8 ~ek l n 8 ...
ac t i yny . Even l, n p apeJ:'8 ~wtieX'e it ls~ent\;;"hat Is .ea n'e\ l ~ \:~. ,::~ l::,".•::;~'::::::::,i.i~ l\. ::.;:: : ·.~;~:r~\. :o' :':'~'f~~:;¢,
l ro por t lo n of ' t he hO ll t :- s ee .k .l na: .f l y - po pu l a t i o n which . to ok a
bl::d.-II e&~ refl e c t :'>-':~"':: i ~ '::' ii-e re a ~ _ed~-.' . p ~~p lha ~1on ' of
~i~;,: ~; : : :: : "~~:~:H~l1::t·:::::;~t~i~.:::;\ .~i:·.r:~:.:::
r e ~'l!l'renc,u,_ , t o . .inC,r tl8sed biting· .~in the lIlornIng , 8;l1>d -e.v e o I Il 8
A'~ "' ~u ryig~ ;Wh 'I C ~ . i: th .e.~,~u~~~ ~ _,' O f ';:~i iU OIl, - t ~.e : .~' ~ l n 8 , a l:~~~
p ..u~."d,.. In ' th i8 . c a 8 e ,' th e i ft e re~ 8 e d bI ting ~8Y . si.lllpl y
. .... "r e f Le e c ";'-'(1 i n eree. tld . Il~lIl b ,, ~ '....0;- ' -- _~~'a t :"8 e 'kin'~ ' , b la c k" '-# 11 e 8
:::.,Y ; i,h e·r t h~n en- ' i nere~~e d ~uS~i·~ .a"of' t' h'a p o pu i ~ t io'n 't ~' "'~" ~~ ' "' ;
: " ,~.. ' ,, 'I h i s r e eu e is
:::.
p a p e r of ;~..
::', S 7~~~~1t_~e . and • HeI.~ ei" . (. lH~) Wh6 .! ~j a ~.e t a l1 ~~OO~~'~3\e' i'n~ ,
(~~b e h av i o u r p er . ... _ int o two, p_ha ~ e_ ._; _(1 ) :b 1't i n g , which e~_~ i h
probing , piarcing - t h e . k in, a nd tas ting ' th e ' b l o ,o d , and (2 )
• " ~ , '~ ..'- !f,;( ~ - . ' , ,:- ._ ;:"/ '\'"' ' '' , " ,
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. ~eUc1t ~ ·;;.r.'i "gh t 1,nten81 tYI ,'.", ·telDperat·ur'e ·I;"d 'wi nd .pu ll wer~
e.lso pnkInS at thla the, 1Ila~-i ~'g'!~ h po8l1'b'·l"e · tl~· ,. ,:,d.~ ~'e e, ~, (1 ",
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6ih~t1 c ·e o ll;;l.1 t l i:1 ~ ' . , / ' ."
", ;"
- ., '
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" :~,••~,!,l,:,.~,l~.;.~,[:,j;~;;:jj,\}j:~,I~,I~,~~~?r~l~~1;; ' ; i
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, ( c »)H nd s peed
Of the 'me t e o r o l o g i c a l, fa ct'ora me a s u r e d , wi n ~ '~ s pee d'
• </~ ..'
., ~ p ,p e aZ e d to ha ve the .are a t e a t efl,ect on d iu r na l actl vi.t ~ •
.. Nega tlve "c:pr r e la t l oIls " be t wee n a'c>~l vl t y a n d "'l ~d i,p eed ' ; for~ '
. '. bo,~ ' ~~'. mlxtum.,. ~'~d'~~,,- , ' Jen u ll t um/lv;~u,c ~,n d.u~ c~.~~.e~ w_e~ ~
' £ o'u o.,d ~. ot ' t h u e 'uk a' e: xa ml ne, d. ~.(Tli. ~ ~ea '~ 1 . , '..1:4). . W,lt,~-'
.;;:;:;::;:~::::::::r:::~;~~:~;~:::<:~::~~~i:·::~E~ ·
',t 'h:a. t· 8.a wlo. d . ln.cre8ll e,d t h e, ! D41llbe r of , fli u .' · o D, . t.l'ie V1.h( "
l: Ud. ~ · · '" t o ' -de c r ea se . "" \·e ~n·~;; i:' ~nd ·CO~1lI~ '.~'·~ ,i'9 ; ~ ):·~-~,~ i~·,. t ~;{~':
"" on ~ ~\~, t h e " :~o 8 t , , ~mp~r.~.8.n~>:'f a c t o ,r,a. :'• .· d e t .~t·m:~, ~ l ~ g. , t ~ e:. · . ," '_~.nu.~or OJ>':'5'' · C!'~''~ ~(~~ ~ ·b1.; d ~b~H'd tF~:P)O ;~~d;,r '
Ne wfou n ql and w.. wl'p:d.: : . ,t-,a e ey an d . • Hu lla , · (l9~7) ( c o n c l u de d
, . t~a t: d'U'~~.~·g ' I .~,~~ . " f ~ +c>~ ,.W1 P:1t. .·~ ~,~" ~ne ~f :~'e· ,.~; Jor .'~,~·~Jb·~ t~~.y . ' ;>
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. ' ~n t l v 1t y , _ Orf -,"S i~U ; l'U lll !¥. ~ 111~ 8; t U d,1e ll· ' C~0.;du ~ t e 4 ~y,\ ' Gu t;ma n - .J
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B'eonett "( 1960) ' andoc cur;
. ' . -. ' .
Ft'edeea. • .'~ · 1 97 3 ) . · excep erene > do
'P et'll -tl'6D:"'( ;~; 6 )" _ O:b ~ 'e r ve d ~h~ t ': ~ 1hHel " e ue be e of ,b la c k
fli'ea w,e r e ' ' ·s e e.k i n g a h08 ~ '.aft e J". d a ~k . S1 mu lt l dll ' have .b e e a
, . . ,- _. .v-. . c ,_·, • . ," - . , • - ". ~ . ". ,_. _ . .. .
oJ';-' .c..;1? ~ ~ e c t ~ d ._ t ~r o u-8h ou ~; the n i ,Sht 'b y 'IIIUDS of . 11 gh ~~ t r ~p s
fia.a~ ta d :~.od · - H.a hl .- 197 2 ; ~lH i~l"m:s. ' 19 6 2 ) , bu t t ., . D ~ V1e8
J,;8.;~', . , ~t,~ ~·i~'~I ( 19 62); . con~ id~re ~ . · ·t·h 8 ·~. .I i~h· ~ , .' tr ap': ;' d~~ .. ~o t '
collect ; ~o8C-iie ek ~n i . " .~ 1Jl t l . ", Th e. results , of the ' CO ~ r.rap
~_..l~d·i c;.'te · ·, tha t( t 'lI,oug h." ' 5, : d ~.. tlC . r,eductl,o'u .: , ~ n ' a:e'~ 1 ':HY '"
Q:~c ~ifr'~'4 -: ~ e ~ ~' .: ,t'u-rieet: . : ~~:. ii : p e ~~C en t "8 ~ of . t h e p o p ulat ~~n ·
~~ c'~~'~ i~n~'~ a: ·. ~·o.; , s :e~~ '~ a : h'~-8 t , ' ~' f t l! i ~a -r{: ' '' ' ~~l!' - e'O~~H~·101l~ ' : ~f . -t-
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"a c t i v i t y ," t heof h!.g h
,
11mlt ll
8i g ~1f l~anc~- 'wa s i Ollt.. '\
. - . . \ . " .
An e x p'l a natto n fo r thfa 10 81 1 of s lgn-l ffe llnee , in t h e Be
,,; • • 'k ' :~. , ~' f' " " b y ~ l Q'" • • \: " en Q ~ " " ''' ' ,;
Dur 1n,8 we ek · lI _~.ve n ; '- w~l! n ' a ll tj.amphl~ were eeee t e e ee e, a~ o u t
50% ' ( 1 9 ! 4 0 { of t ~ e ".!I~le t i me ll were t a keR u.~ d ~ r eonditi ons
o f/ht"8h '1~8h.t : d. n t'-e ~ ~'·lty . ' 6 ; 8~ ' t o -1 5 . 5 ·O ~~ ·'\u x . - , · O~ t h e
wi thin t h e
sa'm.p.l ,e ~~ ~ me . · vi t) ,
..; ......
' . - " ' , . ~ . - . , - ' . " .
.contrar y • . Whe D onlytho8 e, e:alllple ' t i . e a . l n which r e lll, i n i n g
, ,." " ' . >,".":" "' , " " ' :" ,- '. :: ' - " : . '' ::,:J"~ ;:.:~~: : :~::::." ~!: ',.;:~;.'!F;::.: :·.~::~(,;;:::'I,z.
;~~mp, l, e t1ml!~ had , l o w, ,U gh t:: inten s,Hies . ',.5 , 5 0 0•. t o . .2:, l u lI:. Of '
: t~ "r e ~Hn l ~ g ..i6 .'· ·.... ep Le d;'U " t ha t ",er l! · :,~o,<\1Ud~: _:l· t.h18 . .
.'.:::~":: ~ ::;~;:.::?,::.::t ' Q': ::::~ ::: : : :::~:::~\8::r~:;:::
.o·~ t, · t o , · h 8V.e h l g.~ .li gh t. ln tn'itY'. , · ~hu~\ l~ .thill ,8 : t !J8.t.'i ,on ;
thete ' wall ' a . . v.e~Y ': : ;"t 'J:' o~g : . 1I~ 1I0 ~ i ll '·tl.;) n " be ~lI~.e ti :.-: lO ll ..l1 lh <
~u'tens'1 t. ~ :' , ; ~d fivo~ ~ a bl.;~ ~ Il\ ~ ~,eoro 108 1-'i.~.~ : eo n ~ l tl ~n8 ::,(l.9 ~ 2 ~ .l!.
·· ;a ~ ci.· ·. be .tveen ; h l g ~ .11 gh 'f . lnt:en ait y , , ~d ~ .~ nf~vo~'r ab¥ e ~
· .~~ t'e .o J:'. o:l o gi ~~1.'e·O·~ d l t.l.0nil .( ~ '~~ ~ 6·) . '.:>: i . r , . ' -"'::'
I t i,e ,ou 'l d ..~e' ·u gull d. • . ~ he r ef <! re . '. t'h~t ; tbe ·. l g,11 1fie . n ~
. ,;~ e o ~rel:.e t l b~ '. .' be,tlle~,n ) l gh't . int enel t y a·n'd.' a et ht-t 'y ~- . 1.5 ' a ~-: :
e' ~ ~:~fa e ~ :"" · "r I!ll U lt. l n g ' . !!~.~ .a . "';r eal ;; '..: ~ 'as~~i a·~ .~p n · b~U~r~;
·. e:t l vlt·y ., s n d . ot h e r :iie te orol o 'i :i';:. ~'l · etll":diti,'on8 ',- ,"\fb l ~h ar ~ " '" ' '
: a ~'II~~ i'a 't ~ ~; v~ih . ~i:'~ h e- r ; ' 1 o~" ;i··,h ~~· i ~~.e'nal>~;· ,~ : (~a:vOU ~~'~l'e




Ildv.er ~e Ile t e o r o l o g l c il l (:o l1 d~t i oil.s . were' ex.eluded:, i n e r r e c e ,
D~lIt. s a mple thle. 'w it h f;:I.gh lIgh t. i 'n t e i\8 ~ t y w~J:'e e x clud e d ,
and , ~~ 11g~: f1'cant d)~5e~atl0n . be~ ~e e n . l ~g h t t.enten! HY ~~~
ae tl v l ty ' ;'ali" l ost ". This aune'stili ' t h a t ' a t the -' , la we t li gh t
Tb . ~,e> "a.r ~ ~lBa .ny ' .e.~~ ~ l ~; t ~b ~S ,t ha t ~o~~:~, : -_. ~Fe~u"n 't -,~f~~ "" ,' r ' .
"': :~di: O '~: : : :'::~~ ' ~:: ·~::;.::t:.:::.:: : : ~' '~.;:::~~1:. "::..
,~_~ ~ ~o r ~ ;d ~ :b·! .-, t hia~~;u cl:(,~-::' ~he · ·'~a ~o ~::i ~ 'f i u~-~e e· , .of ':i 1.·gh t h ~ ~ o
i n it i .t ~ ' .• e tlv'i ty wi th , t be;, on i e"t ': 0"1'sun 1'18 8 a n d:.-t o l u pp 1'e'81
' .-; .'a c_ ~; ~ ,;~'? _ "." t '~ ",:~1 .g,~- t, i a ll<:. · .•~~d8'~ ' '')-.,u~:~. eondl-t·l~n . :". l ,o,?" o r
i nsignif l e a nt · e o r,r e la t 1 0ns ,' ~ould ' : ~ ej ~ee t: ~d; ", J. " secon d ,' .
e ~pi~n',:~'~o~ . :" ~b t ,~b ·...~:~ ld - ", a ~ c ~u ~ t i~~ -t \:l.8 "'wea k' re,l a t '1~n ' h i;
,~::~: ~:.::'h:u:::~:~:: ;.: :::~;:l::·: .:, :::hL:;~~::~S:: ),t ;..
yea~. ' :(L':e~ y ·_~d''' ' ',~~~.\'a· ;' ,,: i'. ~. 7,7 ;~;, ': unf.: 1" t'uD.8 t 'e l ; '; i\i. Uff 1~~~'nt
. .' . .i n te~a1'~ 1~ 8' ( 55 00 ' ,i u x o r 1e88 ) " . eh~ tfie8 ' l ~'l1 ~~~ t , ,'dO . ~· o t
. " : . , - , " '. _.'" ." . . ' .~ '- . ,
: g r e a t l y affect ac t!.,!ty. e.xc:ep t sr - .e x t r u lc l y low , li ght
." tnte?'.•l tiu .': ~ e : d'hcu ued a~ove ' · .nd ~ligg~r~a' ~n .Tl!'bb'·: 13 • .
S111.11a r.l y,:. t he l o~ "a c t i vhy ,t h t , v .. ' "I :~\l.U !. ~a~.~ ~ iate·d dr,h
~,'~ g~.. " .~1·g h t ~, ~.j~ ~;t.~ ~~:.~':- " ,b~e ; .e ~.p'i ~ l ne';· \~ . " ~~ e li.~ i t i n; · .
e ,~.h e,t., '::_. of: _: t.~e " ~ re ~ll nl~~k: _ ' DIIHe or 91og1 ca l , co n d 1't1 o n s
~iC~:;::$:~ :;E.:?::~: ::;;::~:~:· ::~:}·· ;;:·:~:: .
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.- ' 1 ~ "" ' ~ '" i ~" II ~tl~1t' ,du ri n g au ch thle·. " er t "a r u pon ll to; ,'"





, pr ci. i la~ii.~ IlI -; ?,ix t u~ ~ a'~ ' ·~8·U.•:~ 1/ '.' .~'o/.,~ : ~~t1.~_: '>,;: ~~ .
::::::: ~:::,~ : iy : :~ g . l ~;.;; ': f ' ::::'~:: :: ~ ;:X':::\., :~ ::.;.
, .:~:p~::'::::::r:::~;:f::.:;: ::; :::~::,~:·;n:~::_:_:~; ;~t:~.;~~~::'! ' ·
." ~i~![1':;'j~:[:~i:;;l~;:~i~f~!!~~t~:;.'
ev ~ n}n.g< . pea ~. ea;~r_g ~~d f F1fo . 11 f. T~ e r e ve r e e ..~ f t. 1tii · , t r·e~~ . ·.
}- 8. :'~~III:erb1~O~al ,p a tter~ · of .. ' . e ti ~'it y lller '~lDg . l~to o ne, : : :~- .
•:t.~.rn,oori· - p_~a\, -, I f ,t h e f atl ....- . wa. - r e p o r ~ ,e d ,: o r ,! '. 'V1t t ' ~ II D1 - "
In', CO l:~._r,.• ,. ~ _. -(~~ee Y ~,n4"HUl'~ln'", ,1. 77 ) ~ . _ ' ~."".. ~."Y' _~'o. ~:t ll. i.t e ~~~ t ·
~ t,h e ,d l u--rnal P./t:~~,n o :: ~.e.t_1 V .1 ..~, O f ' ! ' . ' 1a~J[~~Ia _ III_~
to ye ar l y . ~han g~ .", ~.e nd 1. n . , _9(lD t h~e __ . ~ e)li p e ~at~ r . re g1 ~e .
S:D.~'i1';.· : · · ' v en~~·tUIII./V.~ .euDdlllD. e,.?lIIp l ex ' wa. . ~of t .'"" "
--"? t t: 'oll bl u o lD. e t o catt le 10 .ene . morning ' a nd e.ven 'n 8. (Fi t .f s.). ·
.:::::":i::;' : : :: : :~ , o:u :: ; : : : : : ' ,::: : : : <u : ::~ ~: :~::~:-::_: " . _ ~
fl t 'd 'l1 ~~ ' i tit " 11 ,-, ,, . : a ID.li.'jt_illUlll ~- - .. ~ .j:, •
. ,r e . e . :. , ~..:; . ~ " Ii': '- n , ~n . y wer ..~ ,~u~,:,a "'i ' \'!r~ , . .
t l lll1t f d_,:.:.:: data ~ l,: ,O ahowe.d th at ! .,:;_.. , and g . mutata .
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yukoneos is _ .1 8.~ . a \ "!1e.v - : - reco rd } or . 1l,18u l~ r . Ne~f O~~ .Dd l"~ n' d. · ·
Cul1coid~. o baole tuB gr .o;p cons le t II of at ,leaa t --'fou.r c 10.;1y ~
. -.-!:..el,.U:d Splll'::!U In North Aurica ' ( J amllba ck lind Wlrth ... 196J ) .· "
. Of;' wh ich :at. ~;~,~ <". _;·n ~ ·:,~ , ' ~U~ l· JO l~~~~-.>~.~'~·~ ~,~·~'~,~. ~iC.~:~~~l~?:~,.~ ~! ' ~',: .:' .:.::'
.•!~~:~~;~i~~:!;·;s~n~f~r3;(:r~j;!~i:.f'£i· . · · ·<




I. A<o,:j ,; .19,682 f ••e r e b it i ng fliel we r e c olle ct e d .
, ' " ,
t h s . 'y ss r tha a,1o .1II0S t ~ t h e r pla ces .
wi th . c he c ~ tt h-b4 1ted ~ll .~O7) a nd ' CO2 ( 8.• 27 ,5) C.-U P;:
nea r Paddy ' s P'o Dd. s e, J oh n ' li , f ro lll Ka y 26 to S~ptemb e r '-.
1.6 , 1-982 . . Bla~~ . n~ e.'; , ,w,au th.lI : lI.o , ~ ' ~ bu ~ d . n·e ·· 'g r;,~·~ p
c ompi-hiog ,94 •.1 ; , .o ~ , t he t o tal ea t ch ., ! 'Th~ ;re'm ll i~·.t. l:l·8 .
i.. ".- . . -. ' .
Dro equ1,t oes { sa nd Hie'. (~)..:. , ana
·t ab, ni dl . ::~~o'tr1bu t~d" ;.',: i .t ~ l~ t o . ' dIE; .' Pi:l~·~:~~ t ·i on:. .':) :<',
...e o ~~'r1sin{ '~ n' lY 5-:9% ,of ' t he :J·o t ·~ 1·.- . ~'.·~ ~ D/ 8 '~~ t; ch . , i
"::: ::'::' :::::;:;i;~:::{.::~;;;.~: i;;.
" f1na~ll' ~h~ ~b'~;l d'~: , Th ~ B ~8B O~".;t~U ~ ~~8 ~ ~o·n ~ ~ .Of :'}:.'d U l;~
~_~II~~ ~~~:h1 11 C:': b ~~C,~ ~ 1,i.e·g ~ ~.~ .~~5~ _~~~ _.~.O ll O~,~'d ~ ~,h~ . l ~~va.~ :
o r ad ul t l ucc euiob. · de s c ri,b"e.-d ,~ by .•oe h e!r worki 1;l. h owe"''- 1;•
.~h, ':~.~ 'V ~ '; i' OU _/8~P ~'~ -Jt:n" k~~ f'O~'ll ~-I:I ~lt~ n-~ " ~i: 'o, ".:~o~ :. {~~~r • .
\
118
Du ring p e ak a c t i vity 0,f ._,t.n . 8 e t wo ~ul l 1dB the b o vi n a
b a i t v . a Vl l11bltr,lI t urb ed an d a p p ea r e d to b e unde r , ~,
g u ~t A e f. l o t' .tr~ ~ . ~~~1s a po t~ n!:id
p e a t o f '- catt l e, bout fu rth e r stud i ea ,,- ne ed e d " t o l '
. scet:.;a in i F-a im portance .
Bu gge Bt t hat . althou gh: <h.
va riatlo~.. o b~}uved 1 ~ t!l e Du,ber ' ~ f fli e a ae e k i ~ ~ 'a
. . hoa t ·~ ,- ~ ;Fu rthe r s t u clie s a re - r e q u i r e d t o ·· e lu c:. 1.da t e~ ,'t h e
. '. - . ' ' .
l 'n f lue nee o f weath e} ,o n. act ivi t y .
5 . . Pro 81Dulll u lIl !..!.!..S..2 was u 8ually a ct iv e
, 0' . ,~ .
; . ~i.,,"'~.or.~~ D 8 t o ~ ~ ~ -t ': - af t ~ t'no o.n .. " ~;hb, II , d r o ~ ' l n ~ ve n 1u. if .
. e e i -v i t r. S~IlIU:;lUIA-_ venu,a tulll / v eucun~UIll 'o,:,~mP l e it . ~bowed ' .
t wo p e7k~, o f a.ctlV1t.'Y, 'o ne -6 Ji _ ~:.e; IiaO~ ~l ,nJ. IlJn"d a. n o~ .1 n .,~.'
t h e e a r~y . "80 1 118 . Li mi te d da t a a lso sugges t s .. th,~:~ . ~'




._'....-.-. --~---.-:----. -. - ;;-,-. .. -.'- .- .-..:;:
, 119
6. Kean24·hou t' t e llp e Yat u t'e 'appeared' to g t'eatl y ln f lu e D ~e'
,."..
.,
" , " .. , "
l n th e : ,p r t;' _ e n t ·. ~ t udY war . , dU." ~ ~ '., p .~p .rat. , f aun .8; . t he
'," "' , ;" ' .
l ~~at ioll of 9 :U! t U PP1,'P,i ':~,1t e o r",the u_pp ing tech a,lq uu
-------- --_._-----'-~----..... -- ..-
, ).
120 , • •
.... ., '
empl oy ed .
~ 0 '11 th e ba si . ' of one tr a ppi n g seaso n, it a pp .e a r , t ha t t he
c a tt le-ba it ~ d nap a a n ' ~ffectl v!! m~ th od ~f(l~' h e " st~dy
of h O It -~.ee io: i~ 8'celv i t s'Il d. b1~o'd~ fee di n8 ' b .I!, viQ UIt'-· o f
n '- / "
l e as t black fl i e u,n d 8 1t' f i e l d cond.tXioua . •~ ·
, \...:..-~nf~nla t·i oi'l. ob t aine d i n - ~hi t rap;. co rre la te d'" Wit~. , t ~e
, v~ r101l8 -';a ra iD.e ten o f ll :illlal pro~uc,t l v 1t·y' ~ . c o ul d ~e~a~ d
' ,- , ~,o ~ a t a b ; ~ ~ h : ~ cono lll'iC" ': and ' d i,a ~:u e~;_~ t ? r ·t h ~~~ ~.o ~·~ ~;
wh i ch a re - etpreeent - . l a c k i n g . Th'h trap' d ~ ae r :'.el!ll · '-
< f~rther eon.lde ra t 'i-o n .
s , raf18c ted <h .
~~ t-aeek i D i activi ty " o f 1., Il h ':um .an d ! .
~/verecuQdulII ·c o lllPl. e x t oward s .t h 'e "b o v i n e!! ba lt-.: As
auc~' ttl 'is trap ~arr.nt a fu r t h e r :l. n 'na~iiatl-~D aI' ~ olllea n s
. . - . ' .





, , T~~; :;<) ~ ,
• ;SCHEOULE.OFSTAllDARD SUNSET TIMES 'WITH THE-EQUlYAlENT LOCAL CLOCK
TIMES .UNDERW~ICH' THE CATIl!-BAITEO TRAP. 'WAY OPE~ED .
'-. '
'\




















. ,: 1 9 ~30







; 15: 30 ' ,










.. 22; 31t "'/ '. ~ ;.>:
.- ~ ~ ~ ~g;~ ...
24:00 or ~OO









. -. '0" ' / ) '
·Hor rit 'l1g...si~~pe!',i,Od .
. e '. ..."..",:,
. ~~h -,
Aft~rl1oon 'samp l e - p~r i Jl;
.~ ' t st .".
' ,d/ ' .~;~
1 Refer s -fo' t~~ nU~ber Of ' ttou;s ,afier,d. r~/ere~~l su~s·et . ·~ . : - ~~ ;~ .- -,
-All ~1mes g1 ~en refer :t~ the s 'ta'r~I " Of e~ch t en-m'tnute: ~ample :. t;i~e ~·\· 1:.
J Appendix A 9i ~~sthe' ~act lo~al' (:]Ock t ime of ~ach ~e~'k l; refe;eri'c.e _ su-~set.
-. . ~ -l' ,' , ' " . , .....-.. . ' . . - . : ' ' . ' . ' .- : , : , . ,:" . '- . ,
' J ' '- \ .
) ' "
JJ.~·E 2, ~:" :: :. . _.
NUMBER OFBLACK FlI ES' COLLE~TED' I.N.THE CATn E- BAlJ EO ·TRAP
WITH AND WITliOOT THE BOVINE BAIT ~ ..




CONTH,GENCY TABLE COMPARING -THE FREQUE NCY WITH WHI CH BLACK FLIES WERE
COLLECTED I n THE.cATTLE-BAITEO"ANDC02 TRAPS, FROM JUNE 13 TO
AUGUST 16, 1982. ' THE OBSERV.EO FREQUENCY 'I S-GI VEN'WITI:l




Chl · ·~~u~re ." 3. 1l3, n~t , S 19~ i t.1 cant at P \~ OS . wi t h df .">
"\"-- .'- ' - - " -.







_ G;) "' ~ "' O O O ' I ,

















































, ~ - "'-;: "" .~ "
; :~.' .:. '• . " 0 . -.....
- .~ ~.:
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" TOTAL :N~MBE-R OF"' BL!'ICK' Fl:IES.COLlECTED IN THE ' CATTLE-BAITED TRAP •
. KEARPADOY'S)'OHO , S; . JOHN 'S .. FROM 12: 00 TO' ~4: 00 ,HOURS ·(SST) ,







. ·1~ :t1 eCo_rlirri ~
;_'. . _ ~i.· .ven~ §.~u.~/ V~~~~Y~~~_:.
. ". §.. vittatU;
.f ' , ilallll1a lophilfcca tch
No.
11'· . 09 :~:; --.
'.
..•
31.59 3.395 3L65 ,~
.0:.•.. ,
.
' 24, 'J. 22 2' .22
6;84g· . 63 . 73 ~ 6,849 63. 85
241 ,2; 24 241", 2,.25
,. 'r'
-l!L 2 ;~t ·.
l071~l . 99 :99:1; ~ '
-..nL .-l:QL..-,







~ .~ :j ~! 8. ' g; § ,
.. ~I ! , t,, ;'~ ~ ~ . ~,.;. C
~ ~~
'E s ,. "s
5 ;;
o 0







·_ ~. ·f l .




~ 1... . . or' ,~ ,: . j , -. ~ ,. ,~,
~ ~ ~























p. OO~DRANGE OF EACH MET.EOROlOGIC.Al CONDITIO~ _ UNDER WI-!. IeH APPROX.I,MATELY1 NOlOOt Of THE WEEXLY CATCH OF p', MtxTUM WAS COLLECTED IN THE i
~ CATTlE.~BAITED TRA,P OU~I NG .WEEts romr,-Sl ~. AND SEVEN} (
. .
+ .
l,\The'date s 'of -e a c~ ' Week are g1 Ve~ i ~ AppendtxA. . ' ,
2· ' The'b OundariEis Of ~~'Ch ' pool'ed range (f6r .t he '751 c':tciiT~i/ be ' ccnetd-
, erec' as the mete.otolog i cal "l imit s' Of h1gh' act iv i ty such't hat bot h. high
and, lew acti vity occuered w,1thin the ,ccnrtnes .of thes e U m1 ts , pu t































: - : , TABLE 11 ", -,:-:t. ': !
CORRElATIONT~~E~\m~~lm\lmpT~;oN~:I~,XM~~1~;~[~:~fio~N\~llEmO IN
; . ' ., . .~ ", ~ , .
, ~ V.i'riables
" Activity vs. t emereture
" i l l sa.lple ,t hlJes .
~~ ~;~1 ~ ' ~~:~~; ~~i ~~·; i~n/~~~~ ~~~n:c t iv~ti
··.Act ivit! vs," s a'tura t lon defic it :
!>~i l l s~,~~ .t imes · . "
. sampl e times wi th rema i ili ng condtt1ons
. wfthtn 'lIlet eorol ogi,cal limits .of high ac\hity
Ac t~ Yl ty Y~ . ~ 1'nd speed: ... ' ... '
~ ~1 u~e.ttrles . .' , " ". . "
sample t imes with' remaining conditi ons
withi n meteor~ logica:l li m1ts of high act iv ity
Act IYity 'v's: reil e'cted li ght in ten si ty;
d'11 sa~le t(~es ~
' sample ttmes wlt h rematn1'ng condit ions ' , ' ,
, '''d t Mn meteor~1~g !cal · 1t1ll1 ts .of high actiV i ty
Correlat ion coefficients (r )
Week 41 ' Week' 6
.30 3* :{.43) 3 " ' , 254 1371.
. 304 ( 34) .399 IZ4)
! j
- .061 ' (43) - .OZ8 . 137)
;.-
w.3 56 (29) - . 358 (ZO)
w. 016 . (~Jl., . ~ . 214 (37)
-. 4ZS· 1Z9l - .557" IZ4)
-.077 (43) . 178 (i7)
-,'f-..'
-.407' ..1.35) . " . . IZ5 " ( Z4)
Week 7
.< 186 (40 )
'. 193 (Z9)
-. Z51 140)
~- . 08 1 " (3,Ol
. 09'8 (4 0)
• _.083 130) '
'. - . Z04 . (40)
w: O,20 (33)
Signtfic llnt"a't p~ . 05:" sig ni fic ant a t p<.OI . with df :..n w 2
." .t T~e ' daus 'of each week"are given .i n Appen~h'A . ."
2 ' ,,;eteo.rO l 0g1~~f li mi t s "q h1 9~: ac'th1,'t)" ~re giv en tn Tabl e r.













:' . we~~ ' 92~
,"'" ,
. ..To~J1s
"' ;.~'iai .'~.~~( ~ .No. of sa~l e ti mes Tota l no. 0'( fl1 es No . of f l1e s \
SillllPl e t il1les/week wtt h ilpprok . 15J ..o( • " coll ect el;t/We k with ilppr o.. . 151
. weekly cat ch ' ..... '. , of weekly ea te n.







. ' 26 (13.0» 3
2.1 90 (71.61 1
4 . 28~. 172.9' 1













~; , TABLE 12
__ 2,4 · -.



















: i The dil~S , Of :'~~ch '~e~k ~ ~,re g ,t Ye~ ' l n , Append1 x ,A . t.· . )' ... - I
.2 JU 11 :26 . ~as , 1 ~c l uded in\~ek 9 du~ .~~ ' fh'e"lbw'nunibe~ of 5a~P l t 1 me~' ( n ' ,,: '24) taken durfng th1sweek.
, -: ' .' " . , . .,, ' ; . . ~ ,











POOLED RANGE OF EACH METEOROLOGICAL CONDITIONUNDERWHICH APPROXIMATELV ..
7St AND 100:1: OF. THE WEEKLY CATCH OF S. VE NUSTUM/VERECUNDUM COMPLEX WAS
COLLECTED IN THE CATTLE-BAITED TRAP llU R~SS"IT,SlV'EN. AND N1NEl "
Pe,tcent' of
' weekly ea t en
Ambie nt








Reflec t ed l i ght
intensity
'l ux
75~ 2 11- 22 0- 9.8:".. O- B. ,O. t27- 1 5 ~ SO(L
100% ".4•.5- 29
'.
0..,20'-: 0- 13 2 - 1 1~ 500
; "1 . ' '. •
.' ;~e~:~e~ ~~ee~h~~:e~o,:~~~:~no}n~:~~:d~~m:~ ' {~u~~2~~ , ~:~e~n~~ ~
this week. . . . .' ft ' •
.-2" The bound~~i'eJ; of : ~:Ch ~~~l ~d : ra nge (for tM 75 '; cat ch) !lllI'y be,; ~~nSi ­
dered as the "meteoro lbgical .J im1ts of h.i gh activity suc h that both
high ,a nd low act ivity occur red wi th in t he conf i nes,of t hese .1 tetts ,
but onl y low act .i v1t~ was.observed ' outside these limi t s .
\....
,TA~lE 14
CORRELATION COEFFI CJErITS . BEMEN THE' HUMBER .OF HOS~-SEEKING S . VENUSTUM/ VERECUNOUM
C(J1PLEX COLLECTED IN THE CATILE.,.BAlTED TRAP M D VARIOUS METEOROl~~ ---mrrTl~
~ '- Var filbl es
C.Drr e lation c oe f f i c i e nt s ( r)
Week 61 Week 7 Week 9
, ~ iJ81
;>.
140} , ,140 (36)
( 20 ) -.37!J ( 25 )
.
(4 0) r - · i S1 (36 )
· .i04 {13} · .164 (18)
-. 534" .140) · ·,171 136)
; ,. .549** (2 4) . 122 ( 18)
- . ~ J • .. (4 0) - . 3 31* (36r--
. ·. 294 _ (24}--"--::Ois ( 24)




".; " ~, ~"':;-
-c,
,036 (37)3
". 11 5 (1 8 )
,








Actfv1 ty~ vs . w1nd spee d :.
Acti v i .ty "s.. t ..... p e r a tur e.:.
.; ,-al l sa'!!ple t1mes '
• ~~~~~- ~~~":~~~1~{~~~,~sc~~d~~~~n:ct1y tty2
Acthi ,ty '~' saturatio"deficit,' ,
a l l sa lllple- times
. sample t i mes -with remaining ccncft tcns
within meteorological limits of highactivity
*. Si gnific ant at P< 05 , *~ ~ s fgll1f 1can t at' p<.Ol-, W1:h df ', n-~
: 1 The dates of ea.ch 'week are ..Q ~ Ye~ in Appendix A. '. •
2 HeteoroTog1c:a l 'l1 m1ts of 1);1gh ac:t1v1t y lire g1ven hi Tabl e "13 ,
N~mb:r o' ",(ample ti~s. correlated.
:;- '. ~~~~~ - ~~~~r:~ ?~ f ~~~~~1.isC~fd~~~~n:ct1 Ytty . - . 74 1* * ( 2 1 )
Activ ity YS. reflected l1ght ~ ntens1 ty : , _ . ' .
• . ~ 11 saUlpl " t i mes ' _ _ . ..-:...-..... ·~-------'- .~l-"o-~~7· ~










c;- '~ ' ~ I ..::~~r~ ;~ ~~..
~
-~ ~ /






























THE' PROPO~T'IOH OF BLOOD-FED S. ~~NMi~YERECUN~H COIflLEX Cll.l ECTEO i N .
~~o;~~~~lt~E~P .T~~gTCOHFIDENC~ _ ~~~tAt~£Gi~:~oeITHAA~'~ " , .. J_




Ti me (sampl e 'per 1Od)
~rn t ng ,Af te"nloon. Evtln1ng Totals
. 48t .04
1721)
~ 68 :i: . 02 ,.;
(2. U98) .
'.<
. j '," .
· : ,' , 58t . 13 --
(5ll
. B'Lt. OZ, .
. (9801, .
~--:-Z4t-; 12'~-~~~
, - : ( 50)...
'~. 54± ~ 06
:.i' 56 ).
, i . 50±. p6
.. ( '38 ) '
·.42t . 12 '.
: : .. (69) .
.431.05'
( 4~ ) .:
' , 591 .03
(880)
. -.8 l:t . 09 :· ':31:1: . 17' -. 75t . 08 .
.; ' . ( 77) ,(30) • • .. >: . ~ll'L
.;~~g~~~.~ ' ..81~6~~ · .:: . . ' ( ~~~~~ .-
. 78; .03 .' .741..09:





., ~ : : ~
...; Wee k 8 ,
' .






. ~ . 40t.09
1.5), ' , .8 6:t.08(78) .




. 731. 06 .
'U 8' } ;
.~:. 66~': 1 0. ~ "
. (91)
-~' i9t ; 02
(' .808) ;
":' \"v , .. "
"''.>':'1
" .." . ~,
. ;
::-. 1 N? s"~l es · ~l! ,.e c:oll .ect ed duri ng We~1c S-~' ~ :
" Z The dat es of 9 l!!ch week ar e giv en 1 ~ Appendix A.
·f\
"'
' -::-- __ 'M_"'-'-t ·· - ·_ _._ ,
f\
..
~.'. Junel7 August 25
July 2 ~ August 13






'. ;::: . ;~ . ;~~~~;; I: .' t-'~:
1' ,0 ' . A":5 ; ' :(AL:;·: ~.,<' · ;;3 ''",0
~
ta ttJ e-Niited trap ': ~ , . •:r;.•::. ' .J co, t ra p - -~
NO: col}ec te.:t Date ."ft rs t ) ll-'t e 1' ;5t ,t NO," coll ected ~. I Date firs t Date last






", . ' _ -, " :/1"8rti i{' ·,.·, '.. . ":
TOTAL ROOE' OFIfJSQIJIT0ES' COl(ECTEO ' IN THE CATIlE-BAITEO 'I1 t ,oo TO 24,00 HOURl SST)
" ,AN0 1:0Z .(12.: 00 TO ~2:00 HOURS"SSn.T~S . NEAR.PA~~Y'.s ·POND. ST. "JOHN ' S. "".
t<, <"
scec tes
. ('. ... -'
,..~.)b~:~~~-~U~ . _: ~ >
> Ae. ' canadens ts









22 Ju ly 15 August I S .







; ' l~ ' The cattle';' batt~ anit CO~_t~aps were ope~a t.d': on sele:ct 'd ll,:S ire!!' Hay'-26 to Augus t 25 and June 6 ~
., · ' ~ September - 1 6 . 1982; -r especthely . . . .,..". '. ' ', " -,
-.-..· :2.~ .~~e~~1 f~~~~:i~:~~:'~_~, ::O,~,ff~ ;. · -,~ " ," :,<;., ,..',".'7<~.~~ ' \ .'_.>
] Severa1 'f!o. illlpa"tflins were .~acthe ,b~fore systemaU~ trapplng' wu tn s.-tf,tut f'd .





. . 141, ·
, ., ' ,
· fA8lEtZ.~ . ... .::.: ..
. Nl) iBER A.~O :PROP·ORTIoH OF "BLoOD-JED I'IlSl)llTOES COlLECTID·'n(THE .
CAmE7BAITEO TRAP FRCM HAV 31 TOAUGUST -25. 1982. ' THE 951
. ' ", C~npENCE -'INTERVALS -ARE ~LYE'f WI TH PRIPORTlOHS .
Spec i es 'Numt>er ' ,- Number '
b!.9o~- fed . : -: collected
" " ,'"
. ProportiOh,".
b l o~:-fed · .
"
. '...." . ..~
. ~ .;.










" : -v .
"'J -.. ". ..
"'" :>.~ '
". ' '0,,,,: : -. I ~ ~' "
" '.'
U .: '
", .' ..~': ,; .
. 't"















:"- ' . '
": .
<':~ ::: 2;:;;_ .~~ ~ .,-: '
..~ ~
"
I"';' " . "
- -g . ' -~ ."CII .'2 "O < . " "ClIo' " ~ ' ''CII~. :'
.<:~1~ .:~'; ~·l,~i ' t~" .t i~ , ," -
"" c.~ a. ' c.. QI ~
: E H!,< gt , ; ~ · !!! ·
'"' ~Ui ~ 'liU1 :>~i!f;






" : '. ' .
'..:..





. TABLE ' ~2 3 ,--
TOTAL. HUMBER OF TABAHIDS CQLlECT'£O IN THE: CATTLE-BAITED T~P NEAR
PADDY'S POND. sr. JOHN ',S" .Fl,l;OM 12 : 00 TO ' 2 4 : 00~~~S ' (SST ) • "JULY 6 TO
IAUGUST 11; 1982. NUMBER- OF BLOOO- FED FLIES rs ~VEN IN, 'pARENTHESES. - •
, .
~Spedes No. coll ect ed Date first- . Dat e la st
', " \~. col l ecte d cottected
£. e)(~1tans 33 (2 1.) JU ~)'.. 13 . Augl1's t 17.: '~ ."
'. -f.. fri~'iduS -29" ( 2), JU~y 13." AU9~5t 17 '
.. A~~7£. furc'~tus . -c ,8. ( 10) ~ " Ju ly. '20
'f. mit1 ,s .~. L' (0) Jy lY'?l . ~u '.Y . 1
. Q., sor~j dus . 3 (0) -. JulY ,20 1 Augu~~. ,.
'. ~•. zinzal u5 1 (I ) July 31. J uly '31
.. :!!.. frontal fs 1 (0) Jul;.31 J uly 31
.
.. ~. .lurida 1 (0) J uly 6 Jul y 6
!!.• minuscula 1 (0) . ~ugus t . 6 Augl!~t 6
.!:!. :zimal1s ' ---Lill- . July '13 A~gu~ t 6
"Total ~I.06 137i
,; . ' , '
..
1 The catt''; -ba'1fed ande OZ · t~ii PS ,were.:o~~ratej:l on select .day s "f rom, ~;..'









A CMARISOH SEWEEN THE SPECIES O(AOUlT BLACK fl IES 1mH IN THE
PRESOO STOOY -AND lAAYAl"':'BLACK "f:L.IES COlLECTED BY LEWIS AND BOHr





.t.~fU~~~ "C~P1E! )(~ ~
."~ '.1.,-t'o~~~s~ni




Adul t , species
(prese nt st~dy. 1982)
~ ::.\!. m1x:Wn...::, ,',
.?-,-, de~o~~ . .






: 1 orn1thOPhil1c SPec l ~s- · ha...e 'been excl uded from the: ·c~art ~ori .
2 P. lI~xtu:a., fU5C1,lll cOllPle~ f;" n~ thou~ht to ' t ~~'l Ude ~n il'~' lIIb~lJIl "
- -.--- . . .. '. - --
..,
.'•...
"• ' j . -
"'J
FIG . 1 St~dy ' Si t e .
- : b a'I;"'n ,.'. . . •
• ca t cle - ba ite d .t ra,p ", .
• Tr ue'l.an-Mclv e r .eg r e8a~ 1~g ~02







, . . ' - , " ,
\ ( li. ) " c'-au ie - ba "1t 'i!d ' tra p with co lla psi b l~ \ -tent -10 dt wn
P Q ' 1. t1 ~~. ' , , "
( b) lIletd tt li. .~ sho v in g recta~gu.h r. ,"b88-e <'!lI d' hoo p s "
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t o ' Aql ,ut , 2S an d . ,J'une .. .6 ' to ' . p.t s .be r 16 , 1.9 82 . ". . .
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'.tco'11 Dl; ~nai;.a cti.vl t ; of ! . ', 1II1 x t UIII 'on J u ly 8 , 198~. , u
de,t.eril in ed 'by ~b. cat.tle~ bd ted tra p. Arlb1en t "
. / . - t e mpe r a t u r e , • • tu r. tl~ " de f i c i t .. v ind . • peed . nd
: cloud cO J ~ r '~"'~_re l ive n , , f ~H ncb ...ph t1.lIe ~ SST.
. ( ..t . nd.rd~un• • t ' t Ue ) refe t a to t b. nua be"r o f .houn"
:·. -.• .~ t e: .: ril, ~r.nc:e ...u~ • .• e', '.~ " ~~ -.". , _ . .. ' ~
S. D". ". 1" t u ra tioD de f ic it
TEHP. ·· tallpu'atut; a '
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FIC. 14! " G~rle':r~ ;h,'e~" · 'P ,a,~~~, el:'~ :'. O f . ' ,diu~n. l ,:•.ct 1v l t y, o f ! _
, ld x t UIl , &1 \ de nratned ' ~ )' , ,t he c a,tt le-ba l tll!d a nd
CO2 trape., Each 8ra-p~ 18 b&l e,d 'on .r b e meaD .nuabe r
of ,bla c k., ' , fl ~ ea. ' co!lected ' pe r enple , t h e
(cattle-l!a1ted' tl'lP ) .' or h,?ur ,( C02 , t ra p ) ' f ~)Ja .Jua e 7
~ > t o ' ~,:,ly ' ,8 , ' 1982. The nullber ' ,of ullp h a , t ak en ,h
given above ;·each ,bar . SST re fe r.,' , t o , t h e nu mber , of
houri '.ft e r a r eference sunset. , ,
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' Of:,JUDII, 13 'and JuoII ', 14. 55,1' refer s ' to thll 'number-of
C( ' h ou rl _. ft e:r ' a ref~~IIDce' au D set~" - ,
' s~ : D:., l ' - ~':,~:"~~r'a t.: de~_ie.1~
TEMP • • t empe ra t u'i'e
11 .5,, ' • ~ln~ speeJi
FIG • . 13
MEA~' TEMP;~
I
• .MEAN ao. . 1ml.,Hg. ...
FIG ~ 14 D1ur~81~ a ct,i ~1 ty O.f:' 'S ·• .: :v~ nu·8 tu~ /. .ie're c: u n·d u~ ' tOmpl e'x '
· 'on ,June ' 29, 1982 ';, 48 ~')et:er:~~1·ned · .b y the . c~tt ~e~ba~ted :'
:;::d~::'~::.::~P:::;~re;r:·';:::~·;.: · :~i~':.:::: )..
";~~::;~ ::T~~~~:n: '~~: i: " ~ : ~'~ :, i : te ~~':.~ '~ ~ n ~ : ~,~ ~ :8. ' t o the
.. S.D ~ ~~"Ur~t1:n 'd"JJ't . .. .'<.',
TEHP. ,. ,..te~pe~ature
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FIG . , 1'5 Di\1l'nal act i vit y of 'S . v en u a t ull/ ve r e cun dull C:d~PleX
on July 7. 198 2, aa - d l!t erlll i ne d ., t hl! c a t t l e ";ba i t l!d
trap .,~1ent t ,e lllp,e r a t u re , ' s s t u ra t i on deficit , v ind .
epe e d an d · cloud \co ve r a C" e g.tv l!n f ot: ,e a c h samp le
ti llle. ,SST (s tandard - eu neet ttlll e) ufer,1 to ' t h e
.nulilbe r of hou.~s . af t 'er _ ~ re fi r.enee 4lUnl ~ _t·. ·
S.D . ', sa turation' deffc1t
TEMP . .. t e mpe rat u r e- '
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FIG . 16 ' Dfu rn ai \a c.t iv ity, '0'£. s . ~ · · · veuuhu'lII /fta. cu'nd~ai . camp'rei
on ·J u.l y"',8 • . 19 ,82'. lI-de terll1 ne d 1fjY. : t he .cat th- .ba 1t.tld ....;
·f~ . p . ·."'All b h ne, tuP,utu~e~. ,' utuut i¥', deHci ~. wln~ ' )
" p e .,!'I .~... Dd , ·'C.10,' Ud , '., ~_. ~r,e, . 1 ! ,V, • .D , ,~or each ~"'IlPhY'
tl-C'• • ;" SST ( a t aa dar d ": : 7\ u t :. ' tiu ) re hira t o ' th e
:-DU• .be.~ , .?l ~ h~ur • .~ ~t ~~ .;_. <: _ef,~,~an~. , . '~ b .,e t . > . ' .''' ; ' .~' .,_.:
...~ . ' .. .· ,'~~{:. · . : : >: ;:;::~ ~~ :/et l c.;~ t..; "."
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Diu rna~~c: e r v i t.y . O ~ . ; ~ _.' venUS tUlli / y e rec undu ~' .. ' c om.p l e x·
on Ju ly '29 . _ 1 9 a2 ~ 8s- de t,c;rml ne d· ' by t he . .ea ~t le _-:bIlH e d
t . rap:-.-. -AlIlb i e :n t , tellp,era tu.r~ . ' 8 atuu ~1o"-de f 1c 'i ,t-, ' wind8p~d >an~ c llil u d c oy er.:. • ~ r e · . gi ve n " f~/ea c.~ s ample
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T EMP •
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.. 98 t u r a t l"o'~ ~d'~~' lC.~ t
.. te mpera t u re I '
.. wind s pe ed
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'J~ ''':"~' : '<'''' ' \ " ';' ',c
FI G• . 18 ' Ge ,, :~'l1" d p. tt e i n . ~ ; ' d1u' ''~ l ;..• ·t1 ~ 1 ; ,\ of .!.'
: ,, ~:~ ~ ~ : ~:~ ;~ ~ : ~~ ~ :u ~0 2 e~~:~:: ~: ~,/:~:;~l.~ i~d "b~:~d t::
th. lIle.a n ~'lIl1mbe r o f p,la ck , f lies co l l e c t e d pe r B-~mp le
· ' t ,iIIle ( c:'a t t le - ba l t e d "tra p ; - June 28 to ' J u l y ,1'3 1 ) or
h ou r, • ( C02 tra p ; . June 28 t ,o . Aulluat 4 ) . Th e,nulIlber
of, l!.,~ lIl p l ea -t a ke n ' 18 . .giv,en . ',a b ove eac h .be r ; SST
:~ :7' ' ~ , ~:e " ": Of . h ou r a a r ee r a ' r ef e r-enc e
I ' .:
.-:-'-:....:_-- - - - _.




















~ ' . ;' . ,:
.. " FI G. 19




R. 'sre .. l o.i an, IYd " of t h e prop ~rtl o n ot : . bloo"d - led
P . a 1'xtl,l a c o l le c t e d I n '-t he ,e a t t la - bai t e d Cr a p ( pe r "
. • • Ilp h .perioa ) 011: . . . t .
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Ca ).. · ...n .24- b,our tnp e r at ~ ;.
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6 19 6 1f ' Tb b~lo~'08" " ~ f '. Ito ~e "" bl'a~ k '~' 'f li eB' •
. ' A ~.de.l~~~ ; t'e ';~ ~ M. 'S i llu l i i 'as e ) df ' Al berta • • Qu a u t . , Erit otib ·l.',·
'- '->. · ~, -4' 1, 11 3- l"7 4' . - . ,-,~ \ ' -. r"" , , ~ .'
,' ;;;:~~~~ ':~~1;;t\;!f~::1;~~~~dii:~::; ':::~::: . .
", .; ,. -, ' be hav i o u -r".,.:a n d - ' h ~ s t' : : "p r .e f ",r e.ne u' ',o f ' ·,i o.me." black , f+ i ell . ':<,'.'-:
· " ;~:;~'dl.~, :'::: ::~t~, ,~ :~: : ~:: ~r D:t:.7?·:~i:'~ \,::::; y ':: O.~:~" .' '.'"
' ''''. ' , l mu t ti r e sta8 1:8' ,'of :." o,,·e jW~ . c o n ll l n 'b:l a ,clt . fl~u : (D1Pt~r ll ,: -' · ' ...
_,; .~, :: s>~m.~ ~ 11 d~ ~.>- .> ~, .\ti ti .. -E-~~.01ll~1': , ~o ~ .,\ -~~.m.,~,'~ ,?J : , ~, ~6;~ ~,~,~",..:~.' .\:,
.~.-. Ap,~ e ~~~;~~~~ rt ~"'<',i 9 61 ~~~/ ; : ~ i a,:~':~ ~'~~·: i ~~:,~ ~'r=a ':: ~ :p,:: ~ 1 t'~ ; ~ " ,,!
~, v 1 ru a ' .' f ro lD. l)ip t e r a :,;. I n · IH s e'on s i n . M os il.~ ~.ew8
. . . ,~ . '2 1: 244";'248. , ':c .•. ,: ' :, . ". ' : .... " , .,
~An d e !" s on ..., J ~'" ' :R a~d' ~G. · ' B -. ' Vo ak u l l., '. 1963. ' ; .t ,re ~u ,~ t;i o.n .. . .~ n' .:
milk pr o,duct l()U caused , ' by , ,t h e fe ~ d in8 .o f b l a ck "flies '
'7' ~~ ~ ~ : t e ~ : ~'e s ~ l~~:ll~:: e~' ~: :i'~:~ i~ ~'~:~ ~;e-~~ I~: t~~~ l-;~:~:i: :"
Mo. ~ . Newl 2 3 : .1;2a~ ql . - , ' . '.
Anony~~uf• ..1'-979; ";";' ~ O Cee d 1ng S, O f -a:; '~ works hop , .' ~~'
.,: , . put · ma n ~ g e lll e n t · t o Inu l ' Qa tIo:!1a l' r a aear ch., · a n d "
~ ' : ~ .,, ~ ::: ~ ~ : ~ 4' 1:~~::~ . ' ::: , , ;~ ~ : : ra : ;·: e c ~ ~: : ' i: ::: ~ :~~ ~" ~-~ ~ , .' .--->
, ' ~, ' . .p~ ~~.~,y. . : ,~a n~s ',: ; S, t a ~ ,: , ~: 1 ~t-':,~a~.h,a<t ~, ~ n. :e:. ~ 2 2 _.~P :: ' '. . -. \ '
. An t h o n y., D. ,W. 196 2 . ' Taban i'dae a s dIsea,e ve-e e e r e , pp.
9 3- ~ 0 7 " , . .!.!!. : . : ; K. ".Ha r 8lllo r o .s c,h « e d ;") . · _ , B I 0 1 0 g I C l!- l ~~
tra l1.l1l.1s s 10n ·of 'il.1a e sa ,e·"'a sen1:S ; . ,'Ac s d e lD,1,c ' ' P r e s s ," N.ew .
' Yor k . '.' -: . ", ',' , .. , ' . .
A~th On y>P" ~ '; ,.·W'~ · .:: ~~i-ir:·~-- '-c·: ~. ~'~~;an~ 19~18 ' ~:·::--H ;;-q~i~;;---:""-
· ·( Fa d ! y :,,:.. , Cu.Hci dae.) . ·. p ~ •. ' 3 6:-;4'5. "..!.s: R. "';; A; Br am
( e d .). 5~rveillance ,and co ll ect,io'Q.. ,of : > a rt h r opo d s .: o.f .
) . :: :e r ,~ ~; ~l" ; l l11 p o r t a n c e • U. S • . 'De p t. ' -' As r i c " Ha.ud .book,
Aro as OD. '.A. : , P:. A.-· W. ·A. Br OWn. -r . : J ~ '. H .~ . Frede an, W'.
· .W• . Ho p ew e ll and J • . G. RaIll;P ,! l ;~ 19. 4 9 ~ "J!: xper 1.me n t a i n .




the' 'c ~n t r o l " of ' Simulium e ee r t'eue Malloch 'by_ lIleans 9f
"DDT '..in . the • Sa8katc~R1ve'r. ScI. ' . Agric . ·
29 :5.2l-.537 -." - . .;.
Back . (~1Pt:;: :~· pS1m:~~f:;; ') : 1:;8,\ de::~ ' "·:~.i'::::uJ(~'o~ ~:: :
Laurentide's, Quebe<.;. · .· Ann. Soc.' Entomol. Queb • .
23 :5"5-66 . , Engl . '.' Sum: ,
, '" , . . ' . ~ - ' . ;
BIi<;:k . ,·C. '. and ~" '" r·o. ,':, ' Ha~pe r : 'L , : 1 9 7.~ . Suc cess ion
I,:; -> , -, :.:~::~: i':~~~e-~ l!::~~~:~~,'~;:'~~:}~"i~;~;~er:~ ,~t ~~ ~~,i ~'~ :: e ~ :
._,<, can ~ " '~<'-. ' Z ~,~.1 ~ ' .,, · 5"? : 6 _~ 7,:;~) .~, ';\' . , E ng t: ;> ~ ~:~ ,~ ;....: ' . . ...~
" " 1:n ' ~~~i~;~,3:~;!7:;~~i~:~,~.~·:;:::k ;~·~~.;;i~:~~ ~jin:~~',~: ri~kl?t":",
.; ~ e~,n ,e: ~j. ': .~ 10)~'t~;1.?::~or~:?,~ ;: ~ ~':.~ ::~; 1 ~~':~::t'o~u 'n'~;::'~ ~,~; ~ ~, ~
j.':'. .:'~,o~.~ .',t ~, ; '.N e.'W. f oU,~ ,~: ~ ~ n1, ~ '· " ~a::~ ~.~ . , , ' ; <c. . .' '.: ,: ','
;-..Benn.et~ >:G ., . , P. ,. a n d~~ ~,: P ." . C o O l:! b ~ . _ ," ' IJ 75 .. , o.rnithophil. ~ .
• :: ~: ~ ~:0 ~~ . :; ~ i ~ ·0 ~ : i ~~~ 3 '.; ~'~;~'!3~:.'ri;\.1nSU1~ r , Ne ~ f ou n dla n d. '
. Beri~l~Y ": E.W-..: 1944: ' "Th'~ 'bi ol~~': : '~ n d b~hav 'iour of , \' ,Ptinus :
:', ', ::~!,~ ~ ~Y~ ~~;~: ; :~ ; : ~~ ;' ~~~ry. ~: : ~ r .:~ ; : j~1~~W~ .
Bl 'sb,op •.. F ; o, 19n . ~, Mosquitoe_, k1:1.! liveato,ek\ scLe nc e
;. ", :: :: ;'77::11:5~:n6'.."y '.>"<,:'\" " :;:~" .. . , ' _ ' ~ " '_,,:'
'.: ,B ~ a d,b~ r'y' . ,. ~ ~. , C .~ "and~ .,G • .\IF .':::: _~ l! nn ~ t, ~' ,; } : ' 19 74 . j , . , j:(~havlol-- of.'
~ sd~l~ .. S~mul~id sl! (Dip teI:e ),:.:-' , l~. "', l ea po,nae, ,.t 0 ,,eo tor: and .
.. : . hap e- ~ .·,p aIi • ." . ~ ~. Z~oJa,~ ,.i 5 2.: '- 251"" 259.,, .< .. '.
· :-a.r.:'~d 'Y ,. , J . :..l.{ ?l 3.>' ,c,ha n'-l.e1, 1.'~ ,' t"~ ~ ,: p~'~i.n g ' · " ~lUP~nlli.v~nea~ : of
~ -::' Ita rvio'g ",' tse ~se ~ · f'l i e s ~( '( Gl 08a Jiea moultaos ' ,. Weatw.;J •
• " 'B U I ~ :: .' .~n t o ll~ I .'.' __~,Rf~ · ~ , . <~,~ : ,2 ~ 7 -'2S.5~ . ' ·--, ~.,· 1-" .. ~. .
Br.a,m.a;~~'~;~d;e'~ ~'~f 'f " "'~::,:,:,;1n:n:~~';;~~~':n~~~~ eo~~;~tio~e~~'~ i.
.: ,AS_,Ti C. · lbo~~ bo~k 'No. ' · 51'8 ', .·'12.5 .PP' " .' '.. "", :,.1,'\, '
aecee; W. N.· and G. , ~: :' ~ . " Dec,k'~r.~ ', ' 19:51 . "Ta ba lli d cont,rol
. " . on dairy : and ', ; be,d cat'tle'· wi'th,' ;'y,nergi.z~,d pyrlltbrins :
" J .• E~en., (•.:~n'~,o_mO:l" ··4~:~ ~~-:-159 : ; , ~ ,\
-B ru d e ( S i ~~ :il,:L ~ ~ nd ;' ~ipt ';;~) c~:~:he ' :i:~~:; ~;':~k~;~:th;~i~:' ' . 1
N.ew Jersey ',. with l!lIphalie on . parasit,iam by merQlithid ~ ~ t







Sta. llull. No. , 851. 21;, pp .
BUt'ahard t , H. F . , .J . ·A. Whit lock and P . J . HcE,ne rtiey .g;;;) . D~,~~:=~~l;~t.~n ~ ~~; ~~~l~~ e to'''S'imu l1um (blaek
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